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Which Type of Load? 


HAT sort of business should the 
4| central-station company select 
for creative sales develop- 
ment? The question lies face 
up upon the table. It is a fundamental 
question to every light and power com- 
pany. It has always confronted the utility 
in each community. Strangely enough, 
however, no organized effort has ever 
been made to find a definite solution of 
the problem and to establish on a fact 
basis which type of load pays best. 





N THE beginning there was only 

light to sell. Then came power, then 
domestic cooking, then industrial heating, 
then the electric vehicle. Now, house- 
hold appliances are receiving the con- 
spicuous attention. Each new step in the 
evolution of load has won the center of 
the stage and held it for a time, the nine- 
day wonder of commercial opportunity. 
And so central-station selling through 
the years has been dominated more by 
new enthusiasms than by any process of 
discrimination, more—in a word—by fad 
than facts. 


Today we reach the stage where in an 
average community there are a dozen 
different types of load that may be 
developed profitably. Three national 
programs of promotion are now in process 
in which advocates of the electric range, 
of the electric truck and of industrial 
heating will all be striving to convince 





the utility executive that in each of these 
three directions lies the most attractive 
waiting market. The truck man points 
out that one electric garage provides 
more load than 4,000 dwellings. Another 
contends that the diversity factor of 
household appliance business and the 
ready merchandising profit that comes 
with it make this field the one which 
should be cultivated first— and so on. 
Which is right? 


RADUALLY all kinds of business 

will be taken on in balanced propor- 
tion. Public demand will see to that. 
But the immediate issue with the central 
station is just an ordinary business prob- 
lem. There is at hand so much capacity 
to sell—no more. Which type of load 
will pay the best return for the invest- 
ment? That is the point. And what will 
be the cost of selling? 


The need is for intelligent selection— 
based upon facts, unwarped by fad or 
fancy. Sooner or later each company 
must and will know the actual relative 
worth of every class of business. And it 
will sell its energy in the way that pays 
the best. Is it not time that as an industry 
we should begin to classify and formulate 
available experience so that any central- 
station man may know what kind of load 
to seek and why? Here is a task to which 
the N. FE. L. A. Commercial Section may 
well apply itself. 











Robert 
Francis 
Pack 


An English boy who, by 
way of Canada and by 
unremitting application 
to the practical side of 
the electrical art, ad- 
vanced to the vice-presi- 
dency of two great com- 
panies in Minnesota. 


— on the Isle of Wight, Eng- 
land, in 1874 and educated as a 
boy for the British Navy, Robert F. 
Pack came with his parents to 
Canada in 1889. In 1891 he entered 
the service of the Toronto Electric 
Light Company as an office boy 
and became successively accountant, 
comptroller, secretary and general 
manager of that company. He re- 
signed from that company in Sep- 
tember, 1912, to accept the post of 
general manager of the Minneapolis 
General Electric Company, one of 
the chief of the properties owned 
by the Byllesby interests. In 1916 
he became vice-president and was ap- 
pointed as well vice-president, gen- 
eral manager and a director of the 
Northern States Power Company. 
Mr. Pack’s wide knowledge of the 
central-station business has been 
gained entirely through his practical 
contact with the industry in the last 
thirty-two years. He “grew up” with 


the Toronto company, which, when 
he entered its service, was solely con- 
cerned with lighting the streets and 
a few of the principal stores by 
means of old-type arc lamps. While 
in Canada he took much interest in 
the Canadian Electrical Association 
and was largely instrumental in 
bringing about its affiliation with the 
National Electric Light Association 
about twelve years ago. In 1912 he 
was elected president of the Cana- 
dian Electrical Association. 

In June, 1917, Mr. Pack was ap- 
pointed by the Governor of Minne- 
sota a member of the State Board of 
Arbitration to represent employers. 
This board consisted of two members 
only, the other member representing 
employees. During the entire period 
of the war no strikes or labor dis- 
turbances of any kind took place in 
Minnesota which were not promptly 
adjusted by the board. 

At the convention of the N. E. L. A. 





at Atlantic City in May, 1922, Mr. 
Pack was elected fourth vice-pres- 
ident, and at the recent New York 
convention he was advanced to be 
third vice-president. He is a strong 
believer in the human equation in 
business, and the Minneapolis com- 
pany is noted for its excellent rela- 
tions with its employees and also for 
the highly satisfactory public rela- 
tions it maintains with its customers. 

Mr. Pack has been of great service 
to the industry in connection with 
the co-operative work of the lighting 
and telephone companies on induc- 
tive co-ordination. When this work 
began there was more or less )0s- 
tility and suspicion. Owing, how- 
ever, to Mr. Pack’s personality, con- 
sideration and tact, all suspicion as 
been allaved and complete harmony 
prevails between the two industries. 

Mr. Pack is a member of the 
A. J. E. E. and of various societies 
in Minneapolis. 
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American Ships for 
American Commerce 


T OUGHT to be a matter of pride to Americans that 

the Stars and Stripes trails over the stern of the 
largest passenger ship sailing the seas. The Leviathan, 
reconditioned and largely rebuilt after memorable serv- 
ice as a transport during the war, now flies the pennant 
of the United States Lines, signifying that once more 
Columbia is the “gem of the ocean,” and also, let us hope, 
that Columbia will occupy its former place in the ship- 
ping world. While we would much prefer that American 
ships should be privately owned and operated and that 
American seamanship should stand on a parity with the 
seamanship of other nations, these are conditions which 
eventually will obtain. The significant thing, and the 
all-important thing, to us is that the American flag 
shall remain on the seas, because it stands for Ameri- 
ean commerce, for American enterprise and for 
American freedom. With the growth of foreign trade, 
with the abandonment of ideas of national isolation 
which were never embraced by any political party or 
enlightened group of citizens and which the progress 
of invention has made forever impossible, and with 
American pay, American comforts and the American 
type of discipline superseding the Old World conditions 
that formerly made a sailor’s life repugnant to lads 
reared in a democracy, the rebirth of the United States 
marine should be at last assured. 





The Man Who Recognized 
the Importance of Public Relations 


N CONTEMPLATING the wonderful development of 

the electrical industry it is curious to note the 
changes in points of view that have taken place in a 
comparatively short time. Time was when the engi- 
neering and operating features of electric central sta- 
tions were deemed to be the factors of most importance, 
but within the last two years the company executives 
have been giving more and more time to the question 
of public relations. It is recognized that the ameni- 
ties and courtesies to customers which cost so little have 
a vast influence on the prosperity of public utilities. 
Thus what was once considered of secondary importance 
is now beginning to be paramount. 

Without doubt the electric light and power companies 
possess the keenest appreciation of the value of good 
public relations, and the man who has done most to 
convert the industry to this state of mind is Samuel M. 
Kennedy of the Southern California Edison Company 
of Los Angeles. Up to the time of his pamphlet, “The 
Man in the Street,” little was thought about public rela- 
Uons and much less was done to improve them. How- 
ever, the more the subject was investigated the more 
Important it was seen to be, and Mr. Kennedy’s book, 
“Winning the Public,” appeared at a most opportune 
ume. It was written in a lucid and racy style; its 
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logic was unassailable, its argument convincing, its pres- 
entation cumulative and comple‘e. It may almost be 
said to have taken the central-station world by storm 
and did more to arouse the minds of executives to the 
importance of proper public relations than anything 
that ever appeared in print. Experience, particularly 
in California, has shown the great advantages inherent 
in Mr. Kennedy’s philosophy. Elsewhere in the country 
where his precepts have been heeded excellent results 
have followed. Certainly, in many a crisis good public 
relations have been the salvation of the industrv, and 
witness was borne to the now universal recognition of 
their importance by the large part of the program of 
the last National Electric Light Association convention 
devoted to their consideration. The industry should 
not forget the debt of gratitude it owes to the man 
who was chiefly instrumental in bringing the whole 
question into prominence. 





The Economic and Political 
Importance of Power 


HE attention at present devoted to the subject 

indicates that engineers and statesmen have awak- 
ened to the importance of economic power development 
not only in this country but throughout the world. 
People have come to realize that where there is no 
power there is no industry worth talking about. Labor 
‘eaders who were fearful that the substitution of power 
for human labor would throw large numbers of men 
out of employment have lived to see that it has no such 
effect, but that, on the contrary, because of the applica- 
tion of power working and living conditions have be- 
come better, the laborer receives a higher wage, and 
instead of a surplus an actual shortage of labor exists, 
at least so far as this country is concerned. 

From an economic as well as from a political stand- 
point an ample supply of power is a great asset to any 
state or nation. That is why Pennsylvania proposes to 
engage in a giant power survey. The Governor of the 
Keystone State has broadened considerably. His views 
on conservation are much more intelligent and far- 
reaching than when he was head of the Forest Service. 
He now seeks the most efficient development of the 
state’s great fuel-power resources supplemented by 
water power and the pouring of the general output of 
these fuel and water-power resources into a common 
reservoir of interconnected transmission lines covering 
the whole Northeastern section of the country, from 
which factory, farm and home can draw. 

Adversity is a great teacher, and out of the welter 
of fire and blood France and Italy have merged with 
one economic fact clearly defined; that is, the necessity 
of the development of the water-power resources of 
the respective nations and the substitution of hydro- 
electric energy, now in large part running to waste, for 
expensive power produced from imported coal. Italy 
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is particularly keen about interesting foreign capital 
in this work, but has not refused state aid when such 
capital was not forthcoming. Power has become a sub- 
ject of world-wide interest, and the surveys that have 
been made and are being made by the electric light and 
power industry in the various states were begun none 
too soon. The demand for power seems insatiable, and 
it is wise and prudent that those engaged in the busi- 
ness of supplying it should know exactly what the 
resources are. The World Power Conference scheduled 
to be held in London next year indicates very clearly 
how important the question of power supply is becom- 
ing throughout the world. 





What a Wonderful | 
Family It Is! 


N THE endeavor of the electrical industry to apply 

electrical power intelligently to all human needs its 
structure has become an immense edifice with rooms 
filled with many men occupied in many activities. Just 
as the reverberations of the big N. E. L. A. convention 
dissolve into the distance the Electric Power Club 
gathers the manufacturers into its fold in annual meet- 
ing, the Canadian Electrical Association congregates at 
Montreal and the A. I. E. E. announces its program for 
the summer convention at Swampscott. Various other 
units and organizations in the industry are meeting in 
local territories, and, as a whole, there is a milling and 
stirring of busy men at conventions. 

Remarkable to relate, each of these electrical groups 
finds ample work to do, interesting and informative 
material for programs, committee activities that make 
for progress, and common interests for holding and 
inspiring the membership. In fact, the general com- 
plaint is of the lack of time available for doing the work 
that needs to be done to improve the status of the 
industry. Yet the best thing about the conventions is 
their educational value and the family spirit that they 
arouse in the industry. Each has a definite field with 
boundary lines vaguely defined so that many men of 
many occupations are brought together. If, for ex- 
ample, the power salesman, the operating engineer, the 
designing engineer and the technical specialist come 
together at an A. I. E. E. meeting, all benefit and react 
upon one another to bring the balance, the knowledge, 
the close acquaintanceship and the common goal that 
enable the industry to progress intelligently. 

How valuable it would be to have at each of these 
conventions all the major problems of the industry out- 
lined and discussed! Think of presenting the cream, 
so to speak, of the activities and thoughts of each phase 
of the electrical business to groups of men whose detail 
responsibilities in the industry are so diverse. And 
the trend is in this direction at all the big conventions. 
No longer are the technical, commercial, executive and 
operating groups herded into separate and closely 
guarded corrals to tackle separately things that affect 
the whole industry and need the co-operative efforts of 
all to accomplish. 

How encouraging it is to find the electrical industry 
composed of men linked together for a common purpose 
—the salesman knowing and interested in the work of 
the specialist, the executive knowing and appreciating 
the problems of the engineer, and the financier co-oper- 
ating cordially with the executive because he knows him 
and his objectives. Each has something the other requires 
in his business, and each has come to appreciate the 
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human and social aspects of the association that has 
developed. 

May this wonderful electrical family continue to 
mingle and to direct its co-operative efforts along the 
sound constructive lines followed today! Conventions 
give value received in tangible and intangible assets 
and should be encouraged and directed with foresight 
and wisdom. 





A Commission Talks on Legal Aspects of 
Merchandising Policy—Other Considerations 


N INTERESTING opinion on central-station mer- 
chandising policy was expressed in the decision of 
the Maryland Public Service Commission, reported last 
week, in which the rates of the Consolidated Gas, Elec- 
tric Light & Power Company of Baltimore were re- 
duced. Certain dealers of that city had petitioned the 
commission to restrict the company in its merchandis- 
ing activities. The opinion of the commission on ‘his 
point is published elsewhere in this issue. 

The Baltimore utility has long been a most active 
retailer of merchandise, selling out of its store not only 
gas and electric appliances, but other household equip- 
ment, embracing at one time tableware, crockery, glass, 
kitchenware, cutlery and other “kindred” lines. It op- 
erated in effect a department store in which were 
grouped a large variety of associated household com- 
modities. 

The commission said: 

“In our opinion the whole field of the ordinary gas 
and electric appliance business in Baltimore soon will be 
filled by the company. It is but a step to wiring and 
pipe fitting. At times the merchandising has bordered 
on the grocery trade.” 

But “the terms offered are easy and popular,” and 
although the company enjoys advantages of contact for 
both selling and collecting that “make the keenest com- 
petition and shrewdest merchandising by private con- 
cerns futile and vain,” the commission, because it 
“failed to discover any organized opposition or out- 
spoken objection on the part of retail business or skilled 
labor,” declined to interfere. Speaking of the financial 
side of retail selling, the commission did say, however, 
that the profit from merchandising “must be reported 
by the company as miscellaneous revenue,” unless 
“capital for the merchandising department” is “pro- 
vided from an independent source and charges for rent 
and services made at adequate and remunerative rates.” 

This opinion, of course, deals only with the legal 
aspect of the situation. It does not advert to any pos- 
sible influence on public relations, for it is not the func- 
tion of the commission to preach business policy. Yet 
here is a factor no less vital to the public service com- 
pany. The question is whether a utility is wise in using 
powers and capital virtually provided by the public with 
the intent that they should be applied in a definite pub- 
lic service to enter into competition with individual mer- 
chants of the town, whose trade the company decides to 
invade, though in a field not directly related to that 
public utility service which the company is organized to 
render. The commission properly does not express it- 
self as to this, but central-station executives would do 
well to give the point some thought, for they have 
more than the legal aspect to consider. 

The ruling of the commission as to the revenue from 
merchandising is just one more sound argument that 
the retail merchandising business of a central-station 
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company should be made to stand on its own feet, pay- 
ing its costs and interest on the capital employed. It 
suggests that this department may profitably be sep- 
arately organized, financed and operated if the revenues 
from merchandise sales are not to be included in re- 
ported company earnings. 


Cost Analysis in 
Small Plants 


N INTERESTING and comprehensive method of 
studying production costs and overhead charges in 
small steam and oil-engine plants is presented in this 
issue by L. V. H. Armstrong. Too little work of this 
sort has been done in the past, and more must be done 
in the future. Small central stations bulk large in num- 
bers in the census of the industry, and apart from the 
spur of necessity to secure low-cost operation, little 
companies and their larger brethren are or should be 
keenly interested in getting at the real figures of power- 
plant economy in installations of a few hundred horse- 
power or less. The decision of the power user to pur- 
chase central-station energy often turns on a very small 
margin of money, and if this small-power business is 
to be handled properly from both the generating and the 
energy sales sides, exactly such studies as Mr. Arm- 
strong has made must become more general. 

Power engineering readers will question some of the 
assumptions of the author, especially in regard to fixed 
charges in small oil-engine stations. Current opinion 
in such circles inclines toward a much shorter internal- 
combustion prime-mover life than is indicated by a de- 
preciation charge of 5 per cent. We have recently seen 
a maximum guarantee by a reliable oil-engine maker 
of only seven and a half years’ life. Mr. Armstrong has 
allowed 5 per cent for obsolescence in addition to the 
above depreciation charge, but the spread between his 
figures and what leading central-station power engineers 
regard as conservative is marked and should be rein- 
forced by more data from practice as time goes on. 
Bearing insurance and taxes in mind, it seems likely 
that total fixed charges on small oil-engine stations must 
run nearer 19 or 20 per cent than the 15 per cent as- 
sumed. Such figures may change the outcome of par- 
ticular analyses, but of course they do not affect the 
value of the method of attack so logically and clearly set 
forth by the author. 

The present state of the art of internal-combustion- 
engine design and operation forces the analytical engi- 
neer and executive to recognize all the factors entering 
into a final decision to adopt such types of units for 
commercial service. Many closely adjusted parts are 
found in typical prime movers of this sort, and con- 
tinued efficiency in service depends in no small degree 
upon their close fitting and functioning. Maintenance 
runs high for this reason. Users in many cases com- 
Plain vigorously of the high cost of spare parts. In- 
sufficient consideration is often given to the amount of 
cooling water required, as well as to the increased cost 
of labor for properly operating such units. The ques- 
tion of reliability is all-controlling in numerous installa- 
tions, and with some types of engines at least much 
remains to be accomplished on this score. These com- 
Ments are somewhat aside from the paper of Mr. Arm- 
Strong, but in utilizing the methods of analysis therein 
illustrated due weight should be given to the character- 
istics of available apparatus, the guarantees of manufac- 
turers and the results of experience. 
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The Problem of 
Insulation 


STRIKING example of the dependence of applied 

science on pure scientific investigation is presented 
in the problems of electrical insulation. In the early 
days of electric power, by reason of the low values of 
voltage, the safe insulation of electrical equipment in- 
troduced no serious difficulty. With increasing voltage, 
and with appreciation of the importance of temperature, 
however, the serious limitations of the available insulat- 
ing materials began to be realized, and in the early 
nineties there began among manufacturers a serious 
study of the properties of the known solid, flexible, 
plastic and fluid dielectrics. Ever since then that study 
has continued, and as a result we now have at our dis- 
posal a remarkable variety of insulating materials, with 
a wide range of properties, and therefore adapted to 
the construction of almost any type of electrical device 
or machine. 

In spite of this wealth of material, however, it remains 
a fact that the design of insulation for high-voltage 
duty is not based on known laws, is not subject to exact 
computation and is, in fact, in most cases largely a 
matter of putting in enough material to prevent initial 
puncture or flashover at a voltage three or four times 
the operating value. Such questions as the influence 
of homogeneity, of mixtures, of temperature, of dielec- 
tric loss and of frequency on the disruptive strength 
and life of insulation are only remotely understood. 
Although, as indicated, many new materials and im- 
proved methods of manufacture have been developed, 
there is probably no field of experimental electrical 
study in which the returns in new knowledge have been 
so meager. 

In this state of affairs the committee on insulation 
of the National Research Council has crystallized the 
prevailing opinion of electrical engineers that the 
rational design of insulation with a fair certainty as 
to its subsequent behavior can come only with a fur- 
ther scientific knowledge of the ultimate nature of the 
processes involved. The committee in its first report, 
published in the June Journal of the A. I. E. E., there- 
fore calls for a concerted effort, by physicists and those 
insulation experts who are familiar with the underlying 
theory of dielectrics and are skilled in the methods of 
pure research, toward the solution of the several great 
unanswered problems of dielectric behavior. In addi- 
tion to an instructive descriptive statement of the entire 
problem of insulation, the report also makes specific 
suggestions of problems for experimental attack under 
seven major headings and invites co-operation in the 
prosecution of the work itself. This co-operation it 
expects to obtain from industrial, university and na- 
tional research laboratories. 


We are accustomed now to large undertakings in the 
research field by electrical and other manufacturers, 
but here is a call for co-operative attack by all research 
laboratories on some of nature’s most deeply hidden 
secrets, yet which are of the foremost importance for 
the further service of mankind as offered by the elec- 
trical engineer. Certainly such an opportunity and such 
a call should meet a ready response from all who are 
cualified to respond. If the work is actively prosecuted 
and its co-ordinated results are digested and recorded 
by competent experts, it is certain that this undertaking 
will yield results of immense value to an industry which 
must place large dependence on insulation. 
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The Detroit Edison’s Meter Laboratories 


How Meters Are Calibrated and Inspected on a System Where 340,000 of Them Are 
Installed—Standardizing and Testing Laboratories Equipped to Test 
100,000 Meters a Year—Meter Department Organization 


By A. S. ALBRIGHT 
Superintendent of Meters, Detroit Edison Company 





INTERIOR OF CALIBRATION ROOM, SHOWING TEST BOARDS AND PORTABLE TRUCKS 


OOD service necessitates the use of well-main- 
tained meters, and in addition the central- 
station company must have accurate meters 
if it is to derive the full income from its 

service. With the development of many types and sizes 
of meters and the increased number of meters installed, 
it becomes increasingly difficult to operate a meter de- 
partment efficiently. Commission regulations in regard 
to testing meters for accuracy at frequent intervals 
have, besides, become more stringent. A study of this 
situation on the system of the Detroit Edison Company 
led to the layout of the present meter laboratories and 
to the operating organization adopted for the meter 
department. 

During the summer and early fall of 1922 the com- 
pany moved its meter and installation departments into 
well-equipped quarters in its new service building, 
thereby bringing virtually all of the departments, in- 
cluding the administrative, under one roof. This 
change provided an opportunity to install more modern 
and efficient equipment, which, with the advantages 
gained by having related departments in close proxim- 
ity, is producing correspondingly better results. 

The meter installation work comes under the super- 
Vision of the sales department, whereas the other meter 
activ ties are included in the accounting group. This 
division is unusual, but in Detroit it has been a very 
Satisfactory arrangement, owing to close co-operation 
between departments. 


The Michigan Public Utilities Commission has re- 
cently prepared a very complete set of rules governing 
“Standards for Electrical Service,” which deal very 
largely with meter practice and present probably the 
most advanced views on the subject. The Detroit 
company has always done rather intensive. meter 
work, and compliance with the commission’s rules will 
be practically a continuance of former policies. The 
requirement of ironclad services and inclosed service 
switches is a step forward and shows the trend of the 
times. The rules relative to intervals between periodic 
tests of watt-hour meters are well developed and reason- 
able. They are as follows: 


Periodic Tests—Each watt-hour meter shall be tested 
according to the following schedule while connected in its 
permanent position in place of service: 

(a) Two-wire and three-wire commutating-type and 
mercury-type meters, up to and including 50 amp. rated 
capacity of meter element, at least once every twenty-four 
months. 

(b) Two-wire and three-wire commutating-type and 
mercury-type of meters of more than 50 amp. and up to 
and including 500 amp. rated capacity of meter element, 
at least once every twelve months. 

(c) Two-wire and three-wire commutating-type and 
mercury-type meters of more than 500 amp. rated capacity 
of meter element, at least once every six months. 

(d) Two-wire and three-wire single-phase induction-type 
meters up to and including 25 amp. rated capacity of meter 
element, at least once every forty-eight months. 

(e) Two-wire and three-wire single-phase induction-type 
meters of more than 25 amp. rated capacity of meter ele- 
ment, at least once every twenty-four months. 
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(f) All polyphase induction-type meters up to and in- 
cluding 50 kva. rated capacity of meter element, at least 
once every twenty-four months. 

(g) All polyphase induction-type meters of more than 
50 kva. rated capacity of meter element, at least once every 
twelve months. 


DIVISIONAL ORGANIZATION USED 


To take care of this testing work—there being 
340,000 meters in service on the Detroit lines, of which 
approximately 100,000 meters are due for test this year 
—together with the keeping of records, purchases, etc., 
the meter department is divided into divisions, each one 
under a foreman who reports to the superintendent. 





ALL TEST BENCHES AND SWITCHBOARDS WERE SPECIALLY 
DESIGNED AND BUILT IN THE COMPANY SHOPS 
—A DISTRICT OFFICE TEST BOARD 


Thus, the “outside testing division’ handles all service 
and complaint tests and furnishes periodical accuracy 
reports. The “meter laboratory” makes tests on all 
new meters received and all incoming meters returned 
from customers’ services. The “standardizing labora- 
tory” carries on special tests in addition to its function 
of certifying all standards and instruments. The “de- 
mand division” inspects and maintains demand meters 
in service and furnishes demand data for billing. This 
division also obtains load and utilization data for the 
steam-heating customers and reads the steam conden- 
sation meters. The “meter stock and records division” 
maintains the meter record files and acts as custodian. 

The suburban district foremen, with headquarters in 
Ann Arbor, Mount Clemens and Port Huron, cities ad- 
jacent to Detroit, handle meter work in their territory. 

There is also a steam division which handles the in- 
stallation and maintenance of steam condensation 
meters, of which 2,000 are in service. 
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New meters and metering equipment are purchased 
by the purchasing department on orders placed and 
scheduled by the meter department. They are received 
and checked in by the stores department and turned 
over to the meter laboratory, where, after entries in the 
meter stock records have been: made, they are put 
through the routine tests. Watt-hour meters and equip- 
ment are not carried in the general stores account, but 
in the meter account, chiefly because of the continual 
movement to and from service. 

Meters removed from service are turned in to the 
meter stockroom by the installation department and 
from there delivered to the laboratory for the routine 
test before reinstallation. Thus every meter receives 
a test previous to installation regardless of its previous 
history. Single-phase meters are calibrated on 5 per cent 
and 75 per cent of rated capacity at unity power factor 
and at 75 per cent of rated current at 50 per cent power 
factor. Three-wire meters are also tested for balance 
of elements, and, if polyphase, each element is sepa- 
rately adjusted. Direct-current meters are calibrated 
at 10 per cent and 75 per cent of rated capacity, and, 
if three-wire, are tested for balance. In addition to 
these accuracy tests, each meter is examined for struc- 
tural defects and its register is checked on a mechanical 
checker. 

Alternating current is used in all tests except where 
mercury meters or heavy direct currents are involved. 
This alternating current is taken from small 220/11/22- 
volt transformers on each test board, each equipped 
with Ward-Leonard rheostats. Thus every board is a 
unit in itself. 

The power supply for the laboratories is obtained 
from a transformer vault in the basement of the build- 
ing. Here a 4,600-volt, 60-cycle, three-conductor cable 
is brought in from the adjoining substation, and after 
passing through an induction regulator controlled by a 
contact-making voltmeter the high-tension current is 
transformed in three banks of transformers to 110, 220 
and 440 volts. The secondaries of these transformers 
are brought up to the main distributing switchboard 
in the meter laboratory, on which are mounted, in addi- 
tion to the various feeder switches, a graphic voltmeter 
and the previously mentioned contact-making voltmeter. 
From this switchboard conduits under the floor carry 
feeders to a form of ring bus which is carried in a 
heavy conduit entirely around the laboratory walls, 
about two feet above the floor. Services to the various 
test boards are taken from this ring, so there is prac- 
tically no visible wiring or piping. A compressed-air 
line follows the bus conduit, giving an air supply wher- 
ever needed. The air is passed through a condenser 
to remove any traces of moisture. 

The 5-amp., 110-volt, single-phase meters, which form 
the greater part of the total, are tested on gang boards 
equipped with automatic connectors and taking nine 
meters on each side. This seems to be the maximum 
number that one man can properly handle at one time. 
Odd sizes of meters are tested on boards arranged for 
individual connections. The 10-amp., 120-volt direct- 
current meters are also tested on a special gang board. 

In addition to its regular functions, the meter labora- 
tory serves as training quarters for apprentice testers 
and inspectors. This training work is quite extensive 
and rather outside the province of this article. 

A special installation of test boards is required for 
the calibration of Wright demand indicators, 2 com 
siderable number of which are used on the Detroit 
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system. These indicators are installed on commercial 
lighting installations between certain limits of capacity. 
They are purchased with blank scales and calibrated 
in the laboratory according to the voltage upon which 
they are to be used. Testing current is supplied from 
a multiple-step auto-transformer controlled by a variable 
reactance coil. 

The integrating demand meters are tested and ad- 
justed in a separate glassed-in room, under the care of 
experienced watch and clock experts. The meters re- 
ceive a careful inspection and are then hung on the 
test board and put through a thorough test for timing 
and performance. The Detroit Edison system fre- 


quency is controlled by a Warren master clock, enabling 
















ELECTRICAL WORLD 





1511 





chine enables meters to be cleaned and painted at a 


very low cost. A substantial supply of repair parts for 
all meters insures against accumulation of “dead” stock. 
The standardizing laboratory, which adjoins the 
meter laboratory in the service building, is a distinct 
division of the department and, as previously mentioned, 
maintains the primary and secondary electrical stand- 
ards for the company and certifies all working stand- 
ards, both indicating and rotating, used by the de- 
partment. Here also are made acceptance tests on new 
types of metering devices, as well as special tests and 
investigations, chiefly along metering lines. Instru- 
ment transformers used in customers’ installations re- 
ceive the routine ratio and phase-angle tests here, every 
transformer being tested before installation or rein- 
stallation, the Silsbee testing set being used for cur- 
rent and the Brooks method for voltage transformers. 
Tests on indicating instruments in the company’s 
stations are made by men from the standardizing 
laboratory. 

The primary standards include a standard clock 
with compensated mercury pendulum and regulated 
by Arlington time signal, a set of eight Weston 
standard cells, two potentiometers, one of which is a 

Leeds & Northrup type “K” and the other a Weston, 
and a set of standard resistors. 


TOP, LEFT—A SPECIAL BOARD IN AN INCLOSED ROOM IS USED TO TEST INTEGRATING DEMAND METERS. 
AT RIGHT—NINE 5-AMP. METERS ARE HANDLED AT ONE TIME BY A TESTER. BOTTOM, 
LEFT—GANG TEST BOARD FOR 10-AMP. DIRECT-CURRENT METERS 


most of the demand meters to be operated by Warren 
motors. The type C-4 contactor clocks are tested by 
connecting to small solenoids operating Veeder count- 
ers. These counters are locked in a closed compart- 
ment at the beginning of the test, and hence at the 
end of the run the actual number of clock contacts is 
definitely known. Time switches for use on two-rate 
metering installations are also cared for in this room. 
The repair shop is in the general shop building at 
Some little distance from the service building, and 
meters and other instruments needing repairs or paint- 
ing are delivered by trucks making regular scheduled 
trips. The shop was designed to permit of rapid work 
under agreeable conditions. Four two-man benches are 
installed, replacing the older arrangement of one long 
bench at which the men worked side by side. A paint 
Spray outfit together with a buffing and grinding ma- 


For secondary standards there are Weston laboratory 
standard alternating-current and direct-current am- 
meters and voltmeters and Westinghouse and Weston 
standard dynamometer wattmeters. A Thompson double 
bridge and a precision Wheatstone bridge are also 
in use. 

The working standards comprise a full line of am- 
meters, voltmeters and wattmeters, as well as the ro- 
tating standards in daily use. All of these instruments 
are periodically checked and certified through reference 
to the primary standards, which in turn are certified at 
stated intervals either by the Electrical Testing Labora- 
tories or the Bureau of Standards. 

Direct current for testing is supplied from a 300-volt, 
0.75-amp. potential battery, a sixteen-cell, 14,560- 
amp.-hr. battery and a 700-volt, 10-kw. direct-current 
generator. Alternating current is supplied at the three 
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general voltages of 110, 220 and 440, and in addition to 
the small 220/11-volt transformer for individual test- 


ing positions there is a pair of 10-kva., 229/54-volt 
transformers for heavy single-phase current. 


Three-phase, three-wire or four-wire current at 16 
volts up to 400 amp. is obtained from a specially con- 


nected I. R. T. regulator with bench control, subject to 
variation of power factor over a 360-deg. range. A 


bank of balanced carbon rheostats may be connected to 


this regulator. 

Indirect lighting is used throughout the building. 
An intensity of 15 foot-candles is employed over the 
test boards, giving plenty of light with very slight 
shadows. 

Within the Detroit city limits the company has es- 
tablished five district offices, and at four of these meter- 
testing boards and equipment are maintained to co- 
operate with the installation department in giving 
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speedier service to customers. Meters are delivered 
from the meter stockroom direct to these offices and are 
taken out from there by the district installers. Incom- 
ing meters are then tested as they accumulate by men 
sent out periodically from the meter laboratory, and 
where no major repairs are required they are again 
available at the same office. This method is found to 
save considerable transportation of meters. 

The suburban territory surrounding Detroit in a ra- 
dius of about 60 miles is divided into nine districts, in 
three of which meter department branches are main- 
tained. Each branch is equipped with a small test 
board, a repair bench, meter storage racks and card 
record files. The suburban foremen attend biweekly 
conferences with the department staff in Detroit and 
thereby keep their meter practice uniform. They are 
also visited at intervals by the superintendent and 
assistants. 





Analyzing Power Costs in Small Plants 


An Investigation of the Various Factors that Are Involved—Use of Turbine 
and Oil Engines in Typical Installations—Influence of Load 
Factors on Selection of Prime Mover 


By L. V. H. ARMSTRONG 


Engineer, Ingersoll-Rand Company 


N ARRIVING at the cost of power at the switch- 

board of an electrical generating plant it is neces- 

sary to determine for the existing conditions (1) 

fixed or standing charges, (2) fuel cost, (3) labor 
cost, and (4) supply and repair charges. The total of 
these charges reduced to the kilowatt-hour cost at the 
switchboard is the determining factor in the choice 
of a prime mover. 

The fixed charge against the power plant has beer 
assumed to be 15 per cent of the initial investment 
made up as follows: Interest, 5 per cent; depreciation, 
5 per cent; and obsolescence, 5 per cent. 

In studying fixed charges it will be noted that the 
three factors affecting the fixed charge per kilowatt- 
hour are as follows: 

1. Size of installation. The larger the plant, the 
lower the initial cost per rated kilowatt, and therefore 
for the same yearly load factor the fixed charge per 
kilowatt-hour will be lower. 

2. Number of units into which power is divided. The 
greater the number of units, the higher the initial in- 
vestment, and hence the higher the fixed charge per 
kilowatt-hour for the same yearly load factor. 

3. Yearly load factor; that is, percentage of actual 
kilowatt-hours produced to rated kilowatt-hours. For 
a constant yearly fixed charge the greater the number 
of kilowatt-hours produced, the smaller will be the fixed 
charge per kilowatt-hour. 

FUEL CHARGE VARIES 

Fuel cost curves have been plotted on a nominal cost 
of 1 cent a gallon, making it simple to convert to actual 
fuel costs. In the same way, the fuel cost per kilowatt- 
hour for the steam plant is based on a nominal charge 
of $1 a ton for coal. 

The fuel consumptions per brake-horsepower-hour 





ee of paper presented before the Atlanta Section, A. S. 





used in plotting curves for the oil engines represent the 
average of guarantees submitted under bond at com- 
petitive biddings by a number of reputable manu- 
facturers. A heating value for the fuel oil of 18,500 
B.t.u. per pound has been used and a weight of 7} lb. 
to the gallon. 

For the steam plants the water rates of the turbines 
and boiler efficiencies have been obtained in the same 
way, by averaging the guarantees made by a number 
of manufacturers. A heating value of 13,000 B.t.u. 
per pound has been assumed for the coal and a weight 
of 2,000 lb. to the ton. Bituminous run-of-mine coal is 
the grade considered. 


LABOR CHARGE ASSUMPTIONS 


The operating force required for the different plants 
ard the salaries are assumed to be as follows: 
For the two 100-kw. and one 200-kw. plants: 


OIL ENGINE 





STEAM 
Monthly Monthly 
Class of Employee Salary Class of Employee Salary 
One chief engineer ..... $150 One chief engineer ..... $165 
Two watch engineers ... 125 Two watch engineers ... 135 
“TnEOG MLEMON «6.56065. 110 
For the two 275-kw. and one 550-kw. plants: 
STEAM OIL ENGINE 
Monthly Monthly 
Class of Employee Salary Class of Employee Salary 
One chief engineer ..... $175 One chief engineer ..... $190 
Three watch engineers .. 125 Three watch engineers .. 135 
110 


Three firemen ......... 


These salaries are totaled and then reduced to an 
average hourly labor charge, assuming twenty-four 
hours to the day and 365 days to the year. Using (hese 
average labor charges, curves have been plotted for the 
different plants against hourly load factors. 

It should be noted that nothing has been c! irged 
against the steam plant to cover handling coal or «shes. 
On the other hand it is generally believed tha‘ oil- 
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engine operators are much more highly paid than steam- unit 100-kw. oil-engine plant. These charges are: Fixed 


‘ “ae . . charge, 1.5 cents; labor charge, 1.18 cents; supplies and 
engine men. Supply and repair charges are combined repairs, 0.165 cent. 


and plotted as curves. Four oni cent of the initial Then, assuming a price for fuel oil delivered at the plant 
cost has been used for the oil engines, 3 per cent for of 54 cents a gallon and using the hourly fuel costs at the 


the steam and 1 per cent for the electrical equipment. oads given in the above table to arrive at an average hourly 


: ¥ A ie ° -., fuel cost for a period of twenty-four hours, a charge of 
Only normal routine repairs, such as replacing boiler 0.59 cent per kilowatt-hour for fuel is obtained. Totaling 


tubes, grates and brickwork, renewing steam piping the above charges, one obtains an ultimate cost per kilowatt- 
and lagging, grinding and replacing valves, reboring hour of 3.435 cents. 

cylinders, rebabbitting bearings, etc., are covered With the same data, the following charges for the steam 
: , . i plant of a similar type and size result from the curves: 


Comparison of Plants Under Assumed Conditions xed charge, 1.45 cents; labor charge, 2 cents; supplies 
and repairs, 0.105 cent. 


(a) The first condition to be considered will be a small Assuming a cost per ton of coal delivered of $7, made up 
municipal power plant with a peak load of approximately of $3.25 cost, f.o.b. mines, $3 freight and 75 cents for unload- 
100 kw., a small manufacturing power demand and a con-_ ing and placing in bins, an average fuel charge per hour 


stant population during the twelve months of the year. In _ of 1.372 cents is found. Totaling the above charges, there 
such a plant it would be necessary to have not less than results a final charge per kilowatt-hour of 4.927 cents. 
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LABOR CHARGE IS LESS FOR THE OIL ENGINE SETS IN SIZES UP TO 550 KW. 


the peak load alone. On account of this standby unit, one of 1.49 cents per kilowatt-hour, or a yearly saving, based 
may expect the fixed charge per kilowatt-hour to be high, on the load factor assumed to obtain in this plant, of $6,540. 


and the burden laid on the plant by this standby unit will In case it should be necessary to pay 11 cents per gallon 
be directly proportional to the initial cost of the plant. for fuel instead of 54 cents, the saving per kilowatt-hour 
The load conditions prevailing during twenty-four hours’ in favor of the oil engine will become 0.9 cent instead of 
are assumed to be in accordance with the following table: 1.49 cents and the yearly saving will be reduced from $6,540 
= == = to about $3,925. In other words, even with an abnormally 
Kw. Mussher high price for fuel oil, the oil-engine plant is still the better. 
Load of Hours Time It should be noted that in the calculation just made for the 
MNO ence e ee eee eee e eee een ees $ = 7 p.m. to 10 p.m, steam plant no allowance has been made for banking fires, 
Be. igcyeespiecesrrreerses oh cleaning fires or raising steam pressure to take care of the 
Us. cigcdmecceanty tira Salar heual i omiacebereter 4 6a.m.to6:30a.m peak load. This will amount to a considerable item, as the 
Be SESS ee eebseesecsancnes es 1 6:30 a.m. to 7:30 a.m. best authority places the quantity of coal per boiler-horse- 
ig cttttctetseeeceseeeeeneecees 4 7:80 a.m. to anew. power necessary to bank fires at about 4 lb. The oil-engine 
D . cpp ue eae eet ees a 1 p.m. to 5 p.m. — plant has no similar factor, as full power can be had in 
BO ev cevecseecereresssscece 2 5p.m.to7 p.m. approximately two to three minutes from the starting up of 





ee the engine, and, in the same way, as soon as the demand 
From the above it is found that the actual kilowatt-hours for power ceases the oil engine can be stopped and simul- 
developed represents 25 per cent of the kilowatt-hours pos- taneously the fuel consumption stops. 

sible, both units operating. This load factor enables us to (b) Let us now consider a larger town, with a peak power 
take from the curves the fixed charge, labor charge and demand of 275 kw. and a power plant consisting of two 
Supplies and repair charge per kilowatt-hour for the two- units, either of them being of sufficient size to handle the 
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ANALYSIS OF COST ESTIMATES 
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TABLE I—DETAILED 


























200-kw. Oil-Engine Plant (two units) 
I. Initial Installation Cost, $44,000. Il, Fuel Charge. IV. Supplies and Repairs. 
Two 150-b.hp. oil engines. we tte Hourly lubricating oil cost, one hour, 
Two 100-kw. generators. 100 per cent and 6@ per cent ‘ = one unit: — in se oni 
Two exciters, belted, a . i foe aaen p Pao (150 X 0.60) = 4,000 = $0.0225. 
Two sets foundation bolts. pian — b a —— 7 Hourly lubricating oil cost, one hour, 
One gasoline-engine air compressor for saan engines, one ¢ two units: all 
starting. : P , (15 Aas, 0.45 X 0.01) - (7.5 X , 5 aac x et gga litt: 3B 0 ° 
Two motor-driven circulating - water 100) ° = $0.0009 Yearly repair cost, one engine, 1( per 
on ‘ 75 per cent ‘plant load fac- — eee x 19-450 — $497 
Two generator switchboard panels. sa " ena ce aia aaa : 04 X 12,420 = $497. 
Engine foundations, 44 cu.yd. at $15 on ( - per cent eac Yearly repair cost, two engines, 100 
per cubic yard. (0 esans 6 i7) + 0.45 — 0.00094 per cent time running: 
All piping and piping installation, 19° > x , ot ¢ - aa Ps \ 2X 497 = $994, 
5-ton crane, installed. per cent plant loa a ac- Yearly repair cost, one generator, 100 
One 15,000-gal. steel storage tank in- yoy dag Cont JUNE one par wn oe 5 = $23.50 
riettes (0.0009 X 0.72) + 0.45 ..... = 0.00144 Testhy canal dak, ero pemmeeern 208 
[wo 200-gal. engine day tanks. ° A” Ve early repair cost, two generators, 1 
One motor-driven transfer pump. 111. Labor Charge. per cent running : = 
One hand-operated transfer pump. [165 (2 x 135) X 12) = 2X 23.50 $47. - 
Brick power house (30 ft. x 35 ft. x 20 ft. (365 ~ 94) cee. Meena — $0.596 10 — i: load factor (20 per 
at 30 cents per cubic foot). _er Oe a Oe aS oe ce one Lit) : : 
Hauling and placing on foundations, (average hourly labor eae) 497 + 23.50 0.0225 
omen thie Kw.-Hr ‘s06 «46 68 ase 686 ut 
Erector, thirty days at $20. ee ee oe ; " 365 & 24 K 100 x 0.20 0.20 x 100 
Common labor, four men, $4 per eight- oe ut plan dé at i — 9.0041. 7 
—— day, ioe days. ; 0.595 - 200 = $0.00298 | = = —_— load factor (50 per 
Note.—Z yrices f.o.b. factory. itl i eR te See ee st ci } 2e > : 7 
Initial cost of installation ...... $44,000 yah es yam load factor: 0.00596 _ (0.0041 X 0.20) + 0.50 = 0.00164. 
Interest, depreciation and obso- o5 ner cont lant ined uetor: = os 50 per cent plant load factor (100 per 
ROOD ag oo hn 6x56 89s eo ce 0.15 | » pe =~ ple . : ° cent one unit): 
niabale 9 — 9S = 0.25 co. cece ee eee, 0.0119 (0.00164 & 0.50) + 1.00 = 0.00082. 
ce r $6.6 ete 75 per cent pla oO ‘tor (75 pe 
Yearly fixed charge <....... — (Labor charges Same for single-unit onan both Pe 4 ad factor (75 per 
Kw.-Hr. | 200-kw. plant.) (0.00082 « 4) 3 = 0.00109. 
100 per cent yearly plant 
load factor: | 
6,600 + (365 K 24 x 200) = $0.00376 
00 per cent yearly plant load 
factor: 
0.00376 a SEC eC ree = 0.0075 
10 per cent yearly plant load 
factor: 
0.90376 WOW oars Knits paneer = 0.0376 
peak demand. The fact that the units are larger will reduce a fuel charge of 1.13 cents is obtained. Totaling the above 


the initial cost of the installation per kilowatt and also 
improve the fuel consumption per kilowatt-hour. As this 
increase in the size of the plant would not necessitate any 
material change in the operating force, the labor charge 
per kilowatt-hour will also be less on account of the fact 
that more kilowatt-hours are produced. From the curves 
the following charges are obtained for the oil-engine plant: 
Fixed charge, 1.10 cents; labor charge, 0.59 cent; repairs 
and supply charge, 0.14 cent. 

Assuming again a cost for fuel oil of 54 cents a gallon, 
the fuel cost per kilowatt-hour is found to be 0.538 cent. 
Totaling the above charge, an ultimate cost per kilowatt- 
hour of 2.37 cents results. 

In the same way, for the steam plant, these charges are 
obtained from the curves: Fixed charge, 0.85 cent; labor 
charge, 0.87 cent; supplies and repairs, 0.065 cent. 
Assuming a cost of $7 per ton for coal laid down at plant, 


charges, the ultimate cost for power delivered is found to be 
2.92 cents per kilowatt-hour. In other words, there would 
be a saving in favor of the oil engine plant of 0.55 cent 
per kilowatt-hour, which in a year would represent $6,650. 

For a plant of the size just described a better installation 
would consist of three 150-kw. units or four 100-kw. units. 
Such a plant, instead of having a 100 per cent standby 
capacity, would have a 50 per cent and a 334 per cent 
standby capacity. With any one of the units out the remain- 
ing units would be able to carry the peak load. The initial 
cost per kilowatt for the plants with the three and four 
units would be slightly higher on account of the units being 
smaller, but inasmuch as the standby capacity is less, the 
total cost for the installation would be less, and, therefore, 
the yearly fixed charge would be less. In the case of the 
oil-engine plant with three or four units the fuel consump- 
tion per kilowatt-hour would also be less, inasmuch as it 








TABLE II—DETAILED ANALYSIS OF COST ESTIMATES 


III. Labor Charge. 





I. Cost of Initial Installation, $43,000. II, 


—=_- 


Two 100-kw. turbo-generating sets. 

Two generator panels. 

Two 86-b.hp. water-tube boilers. 

Setting of boilers. 

Low - level multi - jet 
pumps. 

Feed-water heater. 

3oiler-feed pump. 

All piping and fitting. 

110-in. steel stack and flues. 

Foundations. 

Handling and placing on foundations, 

Erector, thirty days at $20 per day. 

Common labor, four men, $4 per day, 
thirty days. 

Brick building (28 ft. 20 ft. 


condenser and 


x 16. %h.= 


+ 24 X 24 at 32 cents per cubic 
toot). 
Note.—All prices f.o.b. factory. 
Cost of initial installation ...... $43,000 | 


Interest, depreciation and obso- 


rr ae ere 
Yearly fixed charge ....... $6,450 
Per 
Kw.-Hr. | 


100 per cent plant load fac- 
tor: 


6,450 + (365 & 24 X 200) ..= $0.00368 
fo per cent plant load fac- 
tor: 
0.00368 + 0.75 ............= 0.0049 
50 = cent state load fac- 
0.00368 SS a Tee = 0.00 
40 ber cent plant load fac- 
tor: 
uO SOS ste WR ce diy ed - 0.0147 





0.15 | 





200-kw. Steam Plant (two units) 

Fuel Charge. 

Water rates: 24.4 lb., 27 Ilb., 30.8 Ib., 
38 lb. (13,000 B.t.u. coal, 70 per cent 
boiler efficiency). 

Coal consumption: 3.12 Ib., 3.45 Ib., 
3.93 lb., 4.85 lb. per kw.-hr. 

Per 
Kw.-Hr. 

100 per cent plant load fac- 

tor (100 per cent both 

units) : 
(3.12 K 1.00) + 2,000 ...... = $0.00156 
75 per cent cies load factor 

(75 per cent both 

units) : | 
(3.45 X 1.00) + 2,000 ...... = 0.00173 


50 per cent plant load factor 

(190 per cent one 

unit): Same as above 
25 per cent plant load factor 

(50 per cent one unit): 
(3.93 * 1.00) + 2,000 0.00197 





IV. 


Hourly labor charge — [150 
+ (2 X 125) + (3 X 
110) xK 12) + (365 x 
SEN  candweteceaenedkeaus = $1.00 
100 per cent plant load factor: 
Per 
Kw.-Hr 
BG =o Res so 5 0s eee ur eke = $0.005 
75 pe ce nt plant load factor: 
OO ASO te nccecdcauecns< = 0.0067 
50 per cent plant load factor: 
0.005 WO ocala ad eccens wae ee 0.010 
25 per cent pant load factor: 
O.0Ge e* Ge vecacendoutanas = 0.020 
Repairs and Supplies 
Yearly repairs, both units run- 
ning: 0.03 « $30,385 o=z. $081.65 
Yearly repairs, one unit run- 
ning: 0.03 K $15,192....— $455.76 
10 per cent plant load factor 
(20 per cent, one unit): Per 
Kw.-Hr. 
456 ~— (365 x 24 x 0.20 x 
BOR ilasinn<c< bs toe: Seer 
oo cent plant load factor 
(50 per cent, one unit): 
(0.0026 & 0.20) + 0.50....= 0.00104 
50 per cent plant load factor 
re per cent, one unit) : 
Oe Be i < «ah: 4 ean 6s = 0.00052 
75 pe “ cent plant load factor 
(75 per cent, both units) : 
Cf eS ft ere = 0.00069 
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FUEL CHARGES ARE LESS ON THE OIL ENGINE SETS 


would be possible to operate a smaller machine during the 
periods of very light load. The labor charge and the sup- 
plies and repairs charge would not be affected by the change 
in the composition of the plant. 

_(c) Let us next consider an industrial plant operating 
six days a week, ten hours to each operating day. It wil 
be assumed that the average load during the operating day 
is 70 per cent of the power plant’s rated capacity. On the 
basis of these figures, the actual kilowatt-hours developed 
would represent about 25 per cent of the total kilowatt- 
hours possible during the year. For such a plant it would 
be unnecessary to consider any standby capacity, and a 
power plant consisting of one unit would fill all the require- 
ments. From the curves for the oil-engine installation it 
is found that the following charges are effective under the 
operating conditions just described for a power plant of 
200 kw. rated capacity: Fixed charge, 1.325 cents; labor 
charge, 0.4 cent; supplies and repairs, 0.1 cent. 

Assuming a cost of 54 cents a gallon for fuel oil, the fuel 
charge per kilowatt-hour is 0.478 cent. Totaling the above 
charges, the ultimate charge per kilowatt-hour for the oil- 
engine plant is found to be 2.30 cents. 

In the same way, for the steam plant, one obtains from 
the curves the following charges for a single-unit plant of 
200-kw. capacity: Fixed charge, 1.175 cents; labor charge, 
0.725 cent; supplies and repairs, 0.058 cent. 

Using a price of $7 per ton for coal, a fuel cost per 
kilowatt-hour of 1.085 cents is obtained. Totaling the above 
charges, one gets an ultimate cost for the steam plant of 
3.04 cents, or, in other words. a saving of 0.74 cent per 
kilowatt-hour in favor of the oil-engine p!ant. On the basis 
of the total number of kilowatt-hours produced in a year 
under the conditions just given, this would represent a 
yearly saving of $3,232. 

(d) Now, let us consider an industrial plant operating 
under the same conditions but with a rated capacity of 
500 kw. in a single unit. For the oil-engine installation, 
from the curves, one obtains the following charges: Fixed 
charge, 1 cent; labor charge, 0.206 cent; supplies and 
repairs, 0.092 cent. 

Assuming a fuel cost of 54 cents a gallon. one obtains 
a fuel charge of 0.465 cent. Totaling the above, 1.76 cents 
per kilowatt-hour is obtained. 

In the same way, for the steam plant of the same size, 
from the curves one obtains the following: Fixed charge, 
0.69 cent; labor charge, 0.30 cent; supplies and repairs, 
0.036 cent. 

Assuming a price of $7 per ton for coal, one obtains a 
fuel cost of 0.865 cent. Totaling the above charges, one 
gets a total charge per kilowatt-hour for the steam plant 
of 1.89 cents. 

(e) Now, consider an industrial plant operating six days a 
week, twenty-four hours a day. In such a plant two units 
might be considered desirable, although it is believed that 
one unit will meet the requirements with complete success. 
The shutdown from Saturday night until Monday mornine 
gives ample opportunity for overhaul, adjustment and 


repairs. 


Let us consider such a plant with one unit of 200 kw. 
rated capacity and with an operating load factor of about 
70 per cent. In the same way as previously described for 
the oil-engine plant, the following charges are found: Fixed 
charge, 0.525 cent; labor charge, 0.4 cent; supplies and 
repairs, 0.1 cent; fuel charge, 0.478 cent. Totaling the 
above charge, an ultimate fixed cost per kilowatt-hour of 
1.50 cents is derived. 

For the steam plant of similar size and composition, the 
following charges exist: Fixed charge, 0.45 cent; labor 
charge, 0.725 cent; supplies and repairs, 0.058 cent; fuel 
charge, 1.085 cents. Totaling the above charge, a cost per 
kilowatt-hour of 2.32 cents for the steam plant is obtained. 

(f) Next consider an industrial power plant with a single 
unit of 550 kw. capacity and operating on the same load 
factor. For such an oil-engine plant the charges would be 
as follows: Fixed charge, 0.397 cent; fuel charge, 0.456 
cent; labor charge, 0.206 cent; supplies and repairs, 0.09 
cent. Totaling the above, one gets an ultimate charge per 
kilowatt-hour of 1.15 cents. 

For the steam plant of similar size and characteristics 
the following charges are obtained: Standing charge, 0.29 
cent; fuel charge, 0.865 cent; labor charge, 0.3 cent; sup- 
plies and repairs, 0.036 cent. Totaling these charges, there 
is found to be an ultimate charge per kilowatt-hour of 


1.49 cents. 





Intense Construction Activities by Central 
Stations in Norway 


URING the year 1922 fifty-two new stations were 

installed in the districts of More, Sogn og Fjordene 
and Hovdaland, in Norway. There are 664 power sta- 
tions, with a total generating capacity of 279,855 kw., 
in this district at the present time. Supplies for these 
stations are imported from Germany, Sweden, England 
and the United States. Equipment is also manufactured 
locally at the Norwegian plants of German companies 
and of one American concern. Although German houses 
have been dominant in this trade, the situation has s0 
changed recently that at the present time there ap- 
pears to be an excellent opportunity for American 
equipment manufacturers to secure a good share of 
the business. 

Electrification of railroads also is making progress in 
Norway, the Ofot line being about to go into operation. 
It runs from Narvik, on the Arctic Ocean, to the Swedish 
border, where it joins the Swedish line to Lulea, on the 
Gulf of Bothnia, giving an all-electric line from the 
Arctic to the North Baltic. 
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STREET LIGHTING AT MIAMI BEACH, FLA., WHERE PROPER SUPERVISION AND MAINTENANCE ARE ENFORCED 


City Zoning of Street Lighting 





Improvements in Public Illumination Should Be Carried Out Under Compre- 
hensive Programs Co-ordinated with and Included in City Zoning 
Plans—Central Stations Are Logical Sponsors 


By CHARLES J. STAHL 


Manager Illuminating Bureau, Westinghouse Electric & Manufacturing Company, 
South Bend, Ind. 


N DESIGNING ornamental street-lighting instal- 

lations the most important consideration is to 

obtain efficient illumination at low operating and 

maintenance costs. The original cost of a street- 
lighting installation is seldom greater than its cost of 
operation over a two-year period. Most installations 
last from ten to fifteen years, so it is plain that a little 
saved or a little more spent on the original installation 
becomes an insignificant consideration when compared 
with the importance of wise planning from the stand- 
point of maintenance and operation costs. 

In past years the usual practice has been to confine 
street-lighting improvements to limited sections. Just 
as city planning has in the past been almost wholly con- 
fined to scattering about the city a few beauty spots 
such as civic centers, parks and playgrounds, so has 
street lighting been scattered through the agency of 
localized improvements carried out as private develop- 
ments or in the form of improvement districts. Nearly 
always the aim has been to boom a restricted area to 
commercial leadership through the establishment of 
“white ways.” The work of so-called improvement dis- 
tricts may be made valuable if regulated under a general 
improvement plan; but without centralized leadership 
the result is haphazard patchwork. 

There are several causes for this “spotty” develop- 
ment in street lighting. One is the failure of the public 
In the past to realize and appreciate the importance of 
£00d lighting to the community. But the public is not 
who! y to blame, for there has been little consistent ad- 
Vertising of the advantages thus to oe derived. Cen- 


‘ 


tral-station companies’ sales departments are the logical 
advocates, but they seldom act in that capacity, and 
often an air of mystery and of sensitive political com- 
plications seems to surround the street-lighting con- 
tract. In obtaining franchise renewals and in over- 
coming the propaganda of politicians trying to ride into 
office on a campaign aimed against public utilities, cen- 
tral-station companies are often unjustly forced to use 
the street-lighting contract as a sedative. Consequently 
such contracts are often taken at a loss to the central 
station, and naturally no effort is subsequently made for 
a growth in unprofitable load. Furthermore, to keep 
the street-lighting loss as low as possible, the equip- 
ment is neglected and fails to operate at normal ef- 
ficiency. 

City administrations usually aim to keep a record 
of outages in order to collect penalties imposed under 
the terms of the street-lighting contract, but “semi- 
outages” usually pass unobserved. 


USUAL CRITICISMS OF STREET LIGHTING AND 
THE REMEDY 


The average run of street lighting throughout the 
United States is more or less subject to the following 
criticisms which are given approximately in the order 
of their relative importance: 

1. Inadequate illumination. 

2. Miscellaneous growth without a definite relation- 
ship to a comprehensive city plan. 

3. Inconsistent transitions and gaps in passing from 
one section to another. 
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AN EXCELLENT INSTALLATION OF LIGHTING ON MCELMORE AVENUE VIADUCT, MEMPHIS, TENN. 


4. A lack of standardization. 

5. A lack in classifying streets and no unity of treat- 
ment for streets of the same classifications. 

6. Too many unsightly or disfigured streets because 
of insufficient attention to architectural grace and or- 
namentation. 

7. Too much temporary construction instead of build- 
ing for flexible permanence. 

8. Too little application of correlated intelligent ef- 
fort, research and talent. 

Without taking space to elaborate on the fore- 
going negative considerations, it is better to advance 
to the positive or constructive side of the question by 
establishing a definite set of rules, here offered as a 
guide to correct procedure in the design of ornamental 
street-lighting installations: 

1. The justifiable expenditure for street lighting (con- 
struction plus operation and maintenance) may be 
graded according to traffic density. 

2. Except in the rare case of uniformly loaded through 
arteries, intensities of illumination on streets of uni- 
form character may be graduated as traffic streams split 
and thin out. 

3. On purely residential side streets carrying little 
traffic except that originating from abutting residences 
intensities and types of lighting may be chosen primarily 





THE USUAL RESULTS OF LOCALIZED IMPROVEMENTS, WHICH AS 
A RULE ARE CARELESSLY OPERATED AND MAINTAINED 
AND SOON BECOME DERELICTS 


from the standpoints of crime prevention and of orna- 
mentation. 

4. On streets carrying slow-moving heavy traffic, such 
as trucking and freight-station business, moderate in- 
tensities of illumination are acceptable, but not by 
means of unsightly overhead construction. 

5. On the streets having little traffic and low property 
values moderate intensities of illumination must never- 
theless be maintained for the prevention of crime and 
unsightly overhead construction should be avoided. 

6. Statistics on the increasing popularity of good 
lighting and the decreasing cost of electric power show 
a definite trend upon which fairly precise allowance may 
be based to provide capacity and flexibility for future 
improvement and intensification. 

7. The practice of extinguishing a portion of the 
lights at about midnight is hazardous, complicated and 
seldom justified except on streets where very high values 
of illumination exist and where traffic is practically nil 
during certain hours. 

8. The so-called “moonlight schedule” is obsolete and 
should have no consideration. 

9. All street-lighting design and construction can and 
should be developed on a scientific basis correlated with 
the city zoning plan, dealing with the future of unim- 
proved areas as well as the immediate requirements. 

10. It is logical to have a somewhat higher illumina- 
tion at intersections than at midway points. 

The construction of the underground portion of an 
ornamental street-lighting system may often be timed 
to coincide with repairs or reconstruction in paving, 
sewers or water and gas mains. One can appreciate 
what the results would be if an office building were to 
be constructed by employing workmen of the different 
crafts and permitting each to proceed according to his 
own ideas, yet this is in a large measure the procedure 
followed in the building of our cities. Most communi- 
ties have plans, but too many lack a comprehensive plan 
to associate and correlate in their relative importance 
the individual plans of the different municipal depart- 
ments, which usually follow a fragmentary development 
based largely on guesswork instead of on a scientifically 
derived analysis and forecast. 

Putting into effect the practice of designing street- 
lighting systems along with zoning or expansion plans 
permits standardization, simplified supervision, reduced 
maintenance costs and the most efficient arrangement 
for transmitting energy to centers of distribution. The 
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longer we delay in working out a comprehensive fore- 
sighted and farsighted street-lighting plan comprising 
the entire area within the city limits and such areas as 
are likely to be annexed, the greater will be the loss 
in tearing down and reconstructing. Without such a 
plan one thing is sure, and that is that piecemeal plans 
are certain to be uncertain and unsatisfactory. 
PLANNING A SPECIFIC CASE 

In order to discuss the subject more in detail, sup- 
pose there is before those concerned the plat of a city 
of more than 100,000 population; say Indianapolis, 
where a short time ago a zoning ordinance was passed 
by the Council crowning a year’s work of the City Plan- 
ning Commission. On the plat it is easy to outline the 
intensified business section. It can be called Lighting 
Zone A, and one can proceed to make up Zone A speci- 
fications. These specifications need not call for an im- 
mediate remodeling of the lighting. Although it may 
be found inadequate according to the advanced stand- 
ards of today, there is another consideration of equal 
importance, and that is that in all study and planning 
there should be a comprehension of what the require- 
ments are likely to be ten years hence. 

Usually more than half of the cost of ornamental 
street lighting is in the underground construction, and 
it is this portion of the work that should be made flex- 
ible and adapted to fit future developments and higher 
intensities without extensive reconstruction. Zone A 
specifications should, of course, call for the best of or- 
namental street-lighting equipment. Traffic, both ve- 
hicular and pedestrian, is dense, which means that prop- 
erty has a high valuation in comparison with which the 
street-lighting cost becomes an insignificant figure. 

Number one of the foregoing rules states that the 
justifiable expenditure for street lighting may be graded 
according to the traffic density. One’s first impression 
may be that it should be graded according to property 
values, and there is in fact no reason why the property 
instead of the traffic consideration may not be applied, 
for property values are created by and are directly pro- 
portional to the traffic. 

In continuing the study of the plat certain main 
arteries of traffic are found. They may run east and 
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A COMPREHENSIVE STREET-LIGHTING PLAN HAS BEEN CARRIED OUT AT LIMA, OHIO, UNDER 
CAREFUL MANAGEMENT AND TECHNICAL TALENT 
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THE BEAUTY OF CIVIC CENTERS IS ACCENTUATED BY THE 
INSTALLATION OF APPROPRIATE LIGHTING EQUIP- 
MENT (GRANT PARK, CHICAGO) 


west and north and south, or they may be radial or a 
combination of all. 

The point is that they are the main members of the 
framework upon which the city is built and is to con- 
tinue its growth. In most cities heavy trucking is al- 
lowed on these arteries, but others are regarded more 
as passenger express routes with right-of-way over the 
contributing cross streets. At any rate, a liberal quan- 
tity and good quality of illumination should be applied 
to expedite and safeguard this traffic, in which the pos- 
sibilities for misjudgment must be eliminated as far 
as possible. The same considerations may be extended 
to the use of the roadways by the Fire Department’s 
equipment and to police supervision, detection and pur- 
suit. Units should be mounted fairly high and glare 
reduced to the minimum. The selection of these streets 
falling within the area covered by lighting specifications 
for Zone A is, of course, provided for, and thenceforth 
specifications for Zone B apply. 

A description of the particular characteristics of the 
various types of street-lighting equipment now available 
would become complicated and possibly tiresome. Cor- 
rect selection of equipment can readily be made after a 
comprehensive plan is established, so it is not necessary 
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to consider details of the individual zoning specifica- 
tions, but simply to outline the principal results that 
each is to produce. 


CONTEMPLATING CHANGES IN LIGHTING REQUIREMENTS 
AND STANDARDS OF CONSTRUCTION 


In predicting the requirements of the future it will 
perhaps never be possible to reach perfection. No one 
can expect his forecasts to be 100 per cent correct, and 
some replacement problems are bound to arise. Ad- 
vance planning has the advantage of reducing them to 
the minimum. The intensive business section will ex- 
pand, and parts of Zone B will merge into the Zone A 
district; therefore provision must be made so that parts 
or all of Zone B lighting may with a 
minimum of reconstruction be con- 
verted into Zone A lighting, and this 
is the very condition that makes a 
comprehensive plan beneficial and 
indispensable. 

Flexibility is obtained by making 
such provisions in the underground 
network of electrical circuits that it 
becomes possible to make _ substitu- 
tions in the lighting units. Then as 
units in Zone B are replaced they are 
not lost but become available for 
growth in the extremities of that 
zone. In other words, it becomes ~os- 
sible to transplant without disturbing 
the roots. The most essential pro- 
vision is an adequate system of under- 
ground conductors forming a network 
in which, as in the case of the streets, 
there must be high-tension main 
arteries, intersections and low-tension 
branches, in order that the electrical 
energy, like the traffic, may circulate 
expeditiously. 

Few civic administrations realize 
the full gravity of the problems of dis- 
tribution which often confront the 
management of a central-station com- 
pany serving a city without definite 
community plans which would be an 
aid in forecasting the trend of de- 
velopments and also the city’s future requirements. 

Returning to the plat, several different districts could 
be outlined, each requiring a different type of equip- 
ment as far as the portion above the ground is con- 
cerned. A third specification would be necessary for 
secondary business streets; a fourth for the manufac- 
turing and wholesaling districts; a fifth for parks, play- 
grounds, civic centers, boulevards and other areas for 
recreational purposes. A sixth becomes necessary un- 
der some of the most modern city plans, which contem- 
plate the elimination of grade crossings where cross 
streets intersect boulevards. In such an arrangement 
either the boulevard or the cross street becomes for a 
short distance a viaduct or a subway. In either case 
special treatment is required in order to obtain effective 
illumination. 

A seventh specification is required for alleys in busi- 
ness sections and an eighth for alleys in outlying sec- 
tions. However, all of these specifications can have 
many features in common. As a result the variety of 
articles to be carried in stock is substantially reduced, 





ELECTRICAL WORLD 





TENDENCY TOWA?’D HIGH MOUNTING 
(NEWARK, OHIO) 


and prompt repairs are made possible with a minimum 
of “standby” material in the warehouse and a corre- 
sponding reduction in the inactive investment. 

Aérial traffic, including night flying, is no longer to be 
disregarded, so another specification covering the light- 
ing of landing fields, depots and hangers may be re- 
quired in the near future. Some cities also have use 
for a similar specification for the floodlighting of mu- 
nicipal bathing beaches. So, under a set of from twelve 
to fourteen standardized types of lighting, all having 
numerous features in common, the varied lighting re- 
quirements of a large city can be economically provided. 
It is interesting to contrast the results of such simplifi- 
cation with the conditions now existing in many Ameri- 
can cities. For example, in a Western 
city of 250,000 population there are 
forty-seven separate and_ distinct 
types of lighting, with a complete lack 
of interchangeability and with no 
logical associations or relationships. 
A better effect could be obtained with 
no more than ten types properly ap- 
plied, and great economy in super- 
vision, maintenance and _ operating 
costs could be brought about. 

Fortunately, in some localities city 
planning is being broadened into 
regional planning; in other words, co- 
orerative planning between communi- 
ties is being advocated and in a few 
localities is already being practiced. 
From the _ illuminating engineer’s 
standpoint the idea should be en- 
couraged, for the lighting of inter- 
urban highways is already an impor- 
tant consideration under the good 
roads movement. Tourists do not 
select a route because the streets of a 
certain city on that route are well 
paved and lighted. Their choice is 
based on the average character of the 
route throughout. In this and many 
other ways the success of almost every 
city depends in some measure upon 
the activities of the neighboring cities. 
The immense volume of high-speed 
traffic brought about by the use of automobiles has 
caused an enormous increase in traffic accidents. A 
careful study based on accident statistics from thirty- 
two cities shows that 17.8 per cent of all night traffic 
accidents are due to inadequate illumination. Evaluated, 
this represents an annual property loss of at least 
$54,000,000 in addition to human misery, loss of life and 
enforced care of dependents and those permanently dis- 
abled. On the other hand, according to census reports, 
the total expenditure for street lighting in the United 
States does not exceed $50,000,000 per year. 


ADEQUATE STREET LIGHTING A SOLUTION OF 
HEADLIGHT PROBLEM 


Good street lighting is a great benefit to automobile 
drivers, whose vision after dark depends upon tne fairly 
constant and uniform illumination from the street! 
lights and the spasmodic, violent influence of 4 proach- 
ing automobile headlights. Although the averave street 
illumination throughout the country is inadequate, the 
greatest danger, excepting grade crossings, is i! glaring 
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automobile headlights, and with the continual growth 
in automobile traffic it is becoming evident that some 
solution of the headlight problem must be brought out. 
There are at least two possible solutions, namely: 

1. The establishment of one-way streets and interur- 
ban or trunk highways. 

2. The lighting of trunk highways so that with 
dimmed headlights cars may be operated with safety 
and in comfort at the customary cross-country speeds. 

Efficient highway-lighting fixtures have been devel- 
oped, and their use is being advocated by the leading 
manufacturers of street-lighting equipment and has 
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mobiles readily apparent to the persons who may be 
crossing a street. 

So far obsolescense has not been mentioned. How- 
ever, it presents no serious difficulties except to cities 
possessing extensive arc-lighting systems. Most Mazda 
lighting units are adaptable to whatever changes 
may take place in the design of lamps and glassware, so 
a further development in the Mazda lamp will in all 
probability only necessitate corresponding adjustments 
already provided for in the construction of modern 
fixtures. . 

A scientifically derived, comprehensive and farsighted 


ORNAMENTAL STREET LICHTING 
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CITIES NOW ACTIVELY NEGOTIATING FOR ADDITIONAL ORNAMENTAL STREET-LIGHTING EQUIPMENT, 
EITHER FOR EXTENSION OR FOR REMODELING OF OBSOLETE INSTALLATIONS 


been sponsored by the Illuminating Engineering Society 
after considerable study and experiment. 

The cost of lighting a highway does not exceed 5 per 
cent of the cost of duplicating the highway in order to 
provide for one-way traffic, so it is obvious that the 
second method is more economical than the first. 

Many states have put into effect very definite regula- 
tions requiring the use of improved headlight lenses, 
governing their adjustment and various other details. 
Some have employed illuminating engineers and main- 
tained a substantial force of traffic officers especially 
trained to insure competency in enforcing the headlight 
rules, but the success attendant on the most conscien- 
ious and persistent supervision has been small and un- 
stable. The solution lies in supplying such illumination 
1 the main highways that drivers will not need their 
headli¢hts except perhaps as markers to define the width 
of the car or the limits of the area to be avoided in pass- 
ing, and on city streets to make the approach of auto- 


street-lighting program correlated with a city zoning 
plan is not easily worked out. It calls for specialized 
talent in many lines of work, and in most cases city 
officials can profit by bringing into consultation the en- 
gineers found in the organizations of public utility com- 
panies, whose success depends largely upon their ability 
to foresee future requirements and to meet them with 
a minimum loss in reconstruction. This nation is be- 
coming possessed of many vast cities, and most of them 
have in the past been more or less like ““Topsy’”—they 
just grew. Our large industrial establishments and 
other privately owned projects exemplify the economy 
of employing talented engineers and architects. The 
city is, of course, more important than any of its con- 
tributing factors, yet there is in most large industrial 
companies an array of engineering talent, with well- 
thought-out policies on research and development, that 
is rarely found among the entire personnel of the aver- 
age city’s administrative body. 
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Industrial Energy Consumption in Illinois 


Almost Half of the 2,345,173,000-Kw.-Hr. Consumed by the Industrial 
Plants and Mines of Illinois in 1920 Was Generated in Central 
Stations—Iron and Steel Industry Leads in Energy Consumption 


VoL. 81, No. 26 


SEVEN PRIMARY INDUSTRIES IN ILLINOIS CONSUME OVER 
100,000,000 KW-HR. ANNUALLY 


pie 1 


as 


IRON AND STEEL 
522,000,000. Kw- hr 


a oo, af > 
CHEMICAL & ALLIED PRODUCTS ALCS RAILROAD CONST. PAPERG- PRINTS. STONE &CLAY 
335,450,000 Kw-hr. 


& REPAIR SHOPS [54 140,000 Kw-hr AND THEIR PROP. 
ores 165,400,000 Kw-hr. 118,520,000 Kw-hr 


189,300,000 Kw-hr: 





THE IRON AND STEEL MILLS OF ILLINOIS FAR OUTSTRIP ANY OTHER INDUSTRY OF THAT STATE 
IN THE ANNUAL CONSUMPTION OF ELECTRICAL ENERGY 


URING the past four years the ELECTRICAL 

WORLD has conducted a country-wide survey 

to ascertain the extent to which electrical 

energy is being used by the various indus- 
tries. The survey has been undertaken by states, and 
Illinois is the seventeenth state in the series. 

The total consumption of electrical energy by the 
mills, factories and mines of Illinois during 1920 is 
estimated at 2,345,173,000 kw.-hr., of which 1,224,961,- 
)00 kw.-hr. was generated in private stations of the 
plants and mines. It is estimated that 3,424 generators 
were installed in private generating plants, with a total 
rating of 731,971 kw., of which machines rated at 
295,333 kw. are direct-current generators. By far the 
largest user of electrical energy in Illinois’is the iron 
and steel industry, which in 1920 consumed 522,000,000 


kw.-hr., or 22.2 per cent of the total electrical energy 
consumed for power purposes by the plants and mines 
of that state. The food products industry is second, 
with a total consumption of 353,000,000 kw.-hr. in 1920. 
The extent to which operations in the iron and steel 
industry were curtailed during the late industrial de- 
pression is indicated by the large decrease in the 
amount of electrical energy consumed in 1921 as com- 
pared with 1920, as shown in Table I. 

It is estimated that there are 111,692 electric motors 
installed in the factories and mines of Illinois, with a 
total rating of 1,353,965 hp. Of these motors 45,267, 
or 40.6 per cent, are under 5 hp. About 56.7 per cent of 
the machines are belt-driven, 37.3 per cent are directly 
connected, and only 6 per cent are chain-driven. 

The returns indicate that eighteen voltages are in use 














Table I—*Electrical World” Estimate of the Use of Electrical Energy by the Industrial Plants of 
Illinois in 19 20 and 1921 
—FElectric Generators——— 
(In Private Plants) —_——————— [lectrical Energy Consumed ——————————-—> 
Direct-Current | Alternating-Current Pure shased from Generated in Total Energy Total Energy 
Total Total Public Utilities Private Plants Consumed Consume 
tating, Rating, 1920, 1920, 1920, 1921, 
Industry No Kw. No. Kw. Kw.-Hr. Kw.-Hr. Kw.-Hr. Kw.-Hr. 

Agricultural implements. ... 39 7,930 12 9,790 35,000,000 41,100,000 76,100,000 34,200,000 
Chemicals and allied products (total) .. 5 260 37,297 396 114,803 109, 148,000 226, 302,000 335,450,000 209,880,000 
Rubber and rubber products 0 0 3 1,620 3,500,000 7,870,000 11,370,000 9,330,000 
Glass and glass products. ..... ; 14 2,690 3 1/380 6,900,000 6,310,000 13,210,0C0 8,720,000 
Chemicals... 149 23,180 105 90,600 67,800,000 120,700,000 188,500,000 139,500,000 
Smelting ¢ and refining of metals a 2,240 4 2,780 5,920,000 11,630,000 17,550,000 4,030,000 
Artificia!-gas manufacture 4 437 I 873 2,108,000 3,792,000 5,900,000 5,800,000 
Miscellaneous chemical industries 82 8,750 280 17,550 22,920,000 76,000,000 98,920,000 42,500,000 
Electrical equipment and machinery 6 362 9 18,788 14,630,000 33,100,000 47,730,000 58,200,000 
Food and kindred products 290 19,180 106 26,220 230,300,000 122,700,000 353,000,000 339,000,000 
Iron and steel and their products 341 46,200 160 114,800 170,000,000 352,000,000 522,000,000 208° 800,000 
Leather and its prcducts 176 15,600 0 0 8,700,000 16,340,000 25,940,000 26, 300,000 
Lumber and its products 49 4,580 27 6,020 18,800,000 10,500,000 29,300,000 25,200,000 
Metals and metal products other than iron or steel 13 2,190 20 23,410 80,150,000 55,150,000 135,300,000 60,8 30, pe 
Bituminous-coal mines. ..... 513 88,300 322 63,300 57,100,000 132,200,000 189,300,000 207, 7 3 
Metal mines. 0 0 0 0 2:680,000 0 2:680,000 1,152,000 
Stone quarries. 2 351 1 269 27,330,000 1,380,000 28,710,000 21,530,0 ; 
Miscellaneous mines and quarrics 1 234 0 0 0 533,000 533,000 547 
Petroleum and natural gas 1 152 0 192,000 34,000 136,000 126,08 
Paper and printing. .. 118 13,180 31 12,420 117,600,000 36,540,000 154,140,000 92,400,0 . 
Railroad-shop construction and repairs 11 13,500 13 4,680 71,400,000 94,000,000 165,400,000 165,800, 2 
Stone and clay and their products eas 171 20,400 52 11,180 82,600,000 35,920,000 118,520,000 110,200,¢ 00 
Textiles Peekiee ses 27 927 42 6,783 28,520,000 9,800,000 38,320,000 38, 250, po 
Tobacco. ... 0 0 0 0 102,000 0 102,000 aa 
Vehicles for land transportation 1 1,750 4 1,175 14,100,000 3,412,000 17,512,000 12,260, 000 

Miscellaneous........ 123 23,200 77 23,000 52,150,000 53,950,000 106,000,000 300, 
ana, a Iai 
Totals for all manufacturing industries, mines and 96.000 

quarries in Illinois 2,152 295,333 1,272 436,638 1,120,412,000 1,224,961,000 2,345,173,000  — ,688, 396, 
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Table II—*“Electrical World” Estimate of Motors ‘Seanad in the Industrial Plants of Illinois 


a 











Motors Run by -Distribution of Drives— 
Motors Run by Energy Generated in 
Purchased Energy Private Plants Total Motors in All Plants— Directly 
Total Total Total Motors Con- 
Number Rating, Number __— Rating, Number Rating, Under Belt, Chain, nected, 
Industry Hp. Hp. Hp. 5 Hp. Number Number Number 
Agricultural implements. ... 5 gaia eae ae 2,045 21,312 1,620 24,979 3,665 46,291 918 1,666 110 1,889 
Chemicals and allied products (tots Oth cies vmenine 2,517 36,878 4,855 70,498 7,372 107,376 2,233 4,330 448 2,594 
Rubber and rubber products. ..... sane 100 2,000 196 4,490 296 6,490... sis eet ows eeaees © 
Glass and shiek yack icts + ag 427 3,159 204 2,891 631 ES Sines) cxeenue * ives ae nt abi 
Chemicals. . . oer 1,480 20,314 2,740 36,090 4,220 CS igicee” Geiaceu> wacnedel lakerwen 
Smelting and refining of metals. ..... alae 115 3,934 332 7,725 447 ] err eee ee ee 
Artificial gas manufacture..... ; 27 630 94 1,133 121 RN Se caeee iw ga weal ete 
Miscellaneous chemical industries 368 6,841 1,485 22,659 1,853 Re icckcus etme laekiden aa 
Electrical equipment and machinery ; , 6 2,036 11,582 2,890 18,286 4,926 29,868 3,420 3,531 56 2,339 
Food and kindred products. .. cs 13,030 116,276 5,925 61,920 18,955 178,196 8,350 11,365 2,480 5,110 
Iron ar dsteel and their products 9,360 133,713 10,380 215,618 19,740 349,331 4,970 8,952 596 10,192 
Leather and its products 998 6,258 1,122 11,740 2,120 17,998 851 1,920 108 92 
Lumber and its products i 2,180 21,988 876 12,280 3,056 34,268 1,123 2,236 119 701 
Metals and metal products other th anircnand steel 5,580 53,280 1,575 16,756 7,155 70,036 3,718 5,114 357 1,694 
Bituminous-coal mines....... 1,070 41,365 3,165 95,916 4,235 137,281 1,472 1,125 161 2,949 
Metal mines........ ; 61 1,948 0 0 61 11,948 20 16 2 43 
Stone quarries g 293 12,880 25 819 318 13,699 110 88 12 218 
Miscellaneous mines and quarries ies 0 0 26 400 26 400 9 7 1 18 
Petroleum and natural gas. . . : ; 8 74 2 25 10 99 3 2 1 7 
Paper and printing ; 11,750 45,746 953 14,223 12,703 59,969 6,465 10,200 543 1,960 
Railroad- shop construction and repairs ae 2,860 48,311 4,025 63,712 6,885 112,023 715 1,657 228 3,810 
Stone and clay and their products a ar 1,443 37,950 581 16,466 2,024 54,416 648 1,158 256 610 
WE, camadewe ade oF C80 RCRA s ; 2,720 16,564 546 5,700 3,266 22,264 1,970 1,450 262 1,554 
NR. Glass re & oan a x hae os HOS 18 76 0 0 18 76 12 16 0 2 
Vehic les for land transport: ation. ... shew ke 2,450 19,028 367 3,254 2,817 22,282 1,360 1,713 155 949 
Miscellaneous.......... : ae 6,730 47,250 5,610 48,894 12,340 96,144 6,900 6,756 817 4,767 
Total for all manufacturing industries, mines and 7 
quarries in Illinois ; ee 67,149 672,479 44,543 681,486 111,692 1,353,965 45,267 63,302 6,712 41,498 


Table 11]—Direct-Current Motor Operating Voltages of Industrial Plants of Illinois 
































sos % 
a2F% 
i La —_—_—_———Number of Comps anies ments Various Motor-Operating V« Itage ~~3—_—_——_—_ - 
= 5 We - —_— — Voltages —————_ - — — 
Industry a0.= 80 110 115 120 125 130 200 210 220 225 230 240 250 ) 275° 440 500 550 600 
Chemicals and allied products 19 7. ae : : ‘ ae 11 ; 1 I ees | I 
Electrical equipment : and machiner Ty 15 4 1 ; 8 2 F ‘ 
Food and kindred products Tere as 27 9 3 13 1 a ! ; 
Iron and steel and their products......... 90 a 1 ; 60 9 2 ‘ 3 3 ‘ 1 
Leather and its products etaranaes 6 ; 1 I 4 ; y antod 
Lumber and its products. .. 10 1 1 4 1 2 ‘ 1 
Metals and metal products other than iron or steel 14 1 : ; 1 8 <del I o° wen 
Mining, miscellaneous. ... ; 2 2 ‘ 1 2 I | 17 3 ; 
Paper ¢ and printing ; i 30 3 2 I 15 G aus I 1 , 
tailroad-shop construction and rep: AITS.. . 60 3 2 . | 
Rubbe rand its products. ......... 3 2 I . ‘ 
Stone, clay and glass............ 13 I 11 : | 
NS Ay RE Be oe er 18 5 10 2 l 
Vehicles for land transportation. .... 5 3 1 1 
Miscellaneous............ se 36 8 I I 1 21 3 1 e 
Totals for all industries of Illinois 316 2 50 8 1 2 1 2 2 171 1 27 3 24 3 11 4 2 2 
Table IV—Prime Mover and Boiler Equipment of Industrial Plants and Mines of Illinois 
(Prime-mover data from U. S. Census Reports; boiler data estimated by ELEcTRICAL WoRLD) 
Total Hp. ELECTRICAL WORLD 
No. of of Prime- Internal- Estimate of 
Plants Moversin Steam Steam Combustion Boilers in 
in Industrial Engines. Turbines Engines Waterwheels Industrial Plants 
Industry State Plants No. Hp. No. Hp. No. Hp. No Hp. No. Hp. 
Agricultural implements : 68 33,296 131 22,000 17 10,134 3 72 12 1,090 114 24,270 
Chemicals and allied products (total). ... 897 103,412 846 76,678 116 25,000 29 1,732 l 2 489 114,638 
Rubber andre ber products. ... mo 20 460 2 450 0 0 i 10 0 0 2 438 
Glass and glass products cai i 97 8,217 26 4,717 3 2,500 8 1,000 0 0 28 6,500 
Chen ( is <4 531 36,797 335 31,468 11 5,143 9 184 1 2 190 45,000 
Smelting and refining of metals ; 24 17,472 37 11,647 5 5,667 3 158 0 0 56 13.100 
Artific al gas manufacture 70 21,282 288 14,869 80 6,187 5 226 0 0 113 26,300 
Miscellaneous chemical industries. .” 155 19,184 158 13,527 17 5,503 3 154 0 0 100 23,300 
Electri quipment and machinery. . 161 21,078 9 1,995 7 19,000 ! 83 0 0 37 11,900 
Fy liens cindred products 4,388 178,577 2,140 156,956 126 17,625 148 3,092 23 904 754 178,400 
Le mand steel and their products 1,450 360,153 701 236,467 97 79,273 234 42,723 22 1,690 1,020 238,800 
eather and its products 354 15,427 107 12,524 11 2,890 1 13 0 0 62 12,720 
en dits products 961 51,675 713 47,803 9 2,849 49 843 ° 180 321 63,150 
fetals and metal products other than iron 
pttilster! eR Behe dere 45-60 4: 1,142 37,933 164 31,333 6 4,791 23 618 19 1,191 122 28,000 
a us-Coal mines......... ‘ 499 205,777 1,609 186,926 36 17,725 88 1,126 0 0 1,138 243,000 
Geert mines. .... eee eee ees 6 30 1 30 0 0 0 0 0 0 1 35 
ne ASTIN Stk van bans 66 16,030 219 13,641 5 1,953 34 436 0 0 86 18,500 
P 'scellar sus mines and quarries 17 4,771 78 4,597 1 50 10 124 0 0 26 5,510 
P roleum and naturalgas........ ; 236 35,326 170 3,588 0 0 1,723 31,738 0 0 20 4,260 
ae printing. ... 3,010 37,727 174 30,382 4 2,003 248 1,286 12 4,056 124 34,930 
Sto road p construction and repairs. . 201 65,365 289 42,126 43 22,122 20 1,117 0 0 231 56,600 
One and clay and their products. . 795 67,019 556 55,893 15 8,783 92 2,243 1 100 247 58,250 
Tak SRB eee ina’ ; 1,613 11,939 48 10,085 2 1,450 7 154 1 250 49 11,330 
Vehin co 1,182 0 0 0 0 0 0 0 0 0 0 0 
a licles for land. transportation 1,136 9,424 41 5,222 3 3,090 95 912 6 200 42 11,030 
Miscellaneous a. sae 1,235 71,681 386 49,692 54 19,172 56 894 I 1,923 394 81,900 
Total for all manufacturing industries, 
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mines and quarries in Illinois. . . 19,417 1,326,640 8,382 987,938 552 237,910 2,861 89,206 


. oe 
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5,277 1,197,223 
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in Illinois by mines and factories for the operation of ated at 440 volts. It appears from these figures that 
direct-current motors and that seventeen voltages are there is much yet to be done toward the standardization 
used in the operation of alternating-current motors. It of voltages in Illinois. 

appears that about 54.1 per cent of the direct-current About 82 per cent of the companies reporting on type 
motors are operated at 220 volts, but a large percentage of motor control use knife or safety switches exclu- 
are also operated at 110, 230 and 250 volts. Iron and_ sively or in conjunction with other types of motor con- 
steel mills particularly report a high percentage of trol. About 43 per cent of the companies reported in- 
direct-current motors operated at other than 220 volts. stallation of automatic starters, and only 31 per cent 
More than two-thirds of the alternating-current motors reported circuit breakers in use in their plants, mines 
are operated at 220 volts, and about one-fifth are oper- or quarries. 


Table V—Alternating-Current Motor-O perating Voltages of Industrial Plants 





Motor 





Number of 
Companies Report- 
ing on Alternating- 


mn 
= © 
- 2 a Number of Companies Reporting Various Motor-Operating Vo aitages————— mascihet 
$ ss - - ——- as Voltages_§_ A 
Industry e O- 110 1 15 200 210 220 230 240 250 290 400 440 480 550 2,200 2,300 2,500. 4,000 
Chemicals and allied products. .......... 19 1 ee vate) aos. Yas 1 I BOSCO Es LRT ee BEKe oe Wawie 
Electrical equipment and machinery 21 3 15 1 1 ee 1 KRG <eca' Pigteai bach br Coaees 
Food and kindred products 40 5 BP jc : Py was ; PAL saieek.". Paae On cry pac cin 
Iron and steel and their products 113 5 74 ‘ | a 1 26 ; 1 2 1 I | 
Leather and its products ; 13 1 8 S Seee . 4 be megan ah ats aati ea ‘ 
Lumber and its products ; 28 3 20 . a Sea oe 
Metals and metal ‘spvtente other than iron and 
steel. . ; 28 2 ‘ 21 Se he I ; ! 3 : 6 
Mining, misce llaneous..... 14 5 1 7 Betray Be nat, 2 ; Bo Ae a 
Paper and printing. ..... 22 3 id 13 2 ; ; 3 I a Sie ass an on crete 
Railroad-shop construc tion and re pairs 6 | 2 3 a ae el 
Rubber and its products 2 | ! 
Stone, clay and glass 18 10 5 2 S ‘stexs 
Textiles 26 3 l 19 | I I 
Vehic les for land transport: ation 6 4 2 ee ee ee 
Miscellaneous 33 2 1 25 5 
Totals for all industries of Hlincis 389 28 2 1 1 255 5 2 3 l 3 74 2 3 S 3 1 l 


Table VI—Size of Largest and Smallest Motors Installed in the Industrial Plants of Illinois 





Largest Motor Installed—-—————.  —————Smallest Motor Installed-—————. 














eg 
aD 
a a . ‘ d 
ad S & a a a 
ES 6 a ia - 4 = & ff 
OFZ =x se S 2 - - “sc 2 _— = = a 3 
$3 Se. 6. =f SA SA OF S ee, Om = - ~ - 
Ss , ae a ae | - » “Ss pa = = = " 
BA 3S ss §5 £8o Ea fo 8 b on Es 8 & § 8 & 
6 8u S Sn SO SS ss so 92% 2 3 on S ° 3 9 2 
Industry eee | Ee OE ee ese Ne ee fe oO, 6. te Se om & &.-« 
Chemicals and allied products. ..................05 34 6 6 8 5 3 2 2 I l 11 I 5 6 3 7 
Electrical equipment and machine ry. pra wreth balers 30 9 11 a 4 I 1 0 0 4 9 4 7 2 0 3 
Food and — NI Re eck Grind oven nls ‘ 68 10 22 19 5 8 3 I 0 4 25 8 14 7 3 4 
Iron and steel and their products. . . 188 18 62 60 34 7 | 3 3 12 49 28 33 11 25 26 
Leather and its products 5 4 17 3 7 5 1 0 1 0 0 1 2 3 a 2 3 | 
Lumber and its preducts. . . 37 6 14 12 3 2 0 0 0 0 8 4 6 8 5 5 
Metals and mets 1] products other than iron or steel... 39 4 16 9 4 4 0 1 I 5 13 8 4 2 5 | 
Mining, miscellaneous... . . ek 31 I 3 7 9 7 I I 1 0 4 1 2 6 6 12 
Paper and printing...... 49 18 19 7 4 1 0 0 0 2 29 7 a 4 0 l 
Railroad-shop construction and repairs ve 7 0 2 2 2 0 0 1 0 1 I 0 0 0 | 3 
Rubber and its products. .... she 2 1 0 0 0 | 0 0 0 0 0 I 0 0 I 0 
Stone, clay and glass..... 30 2 5 8 6 7 1 1 0 0 6 2 2 9 3 8 
(Sey 50 20 2 4 2 I 0 0 1 4 11 6 7 3 7 8 
Vehicles for ls and transport: ation... 12 2 4 2 2 I 0 I 0 0 4 3 2 | 1 | 
Miscellaneous. ..... 80 15 32 12 5 9 5 l 0 8 31 16 6 11 4 4 
Totals for all industries of Illinois 674 115 225 159 86 52 15 12 7 42 203 92 96 72 67 84 
Table ree of Fuses in Industrial Plants of Illinois 
Total ———Standard Fuses——— Refillable and Renewable Fuses 
Number Number Number ELECTRICAL WORLD 
of of Fuses Used per of Fuses Used per Estimate of Fuses Used per 
Companies Companies Month Companies Month Month by All In hae 
Reporting Using Number Using Number Plants of l 
on This per This per Renews vale 
Industry Fuses Type Number Motor Type Number Motor Standard and Refillable 
Chemicals and allied products. .......... goes 19 8 238 0.656 15 490 0.450 1,189 2,500 
Electrical equipment and machinery cn ; 17 8 1,458 0.506 12 443 0.701 2,023 621 
Food and kindred products 46 12 309 1.540 43 1,639 0.998 3,180 16,860 
Iron and steel and their products 108 38 721 0. 343 94 2,617 0.470 1,860 6,730 
Leather and its products. ..... 5 15 3 85 1.810 13 222 0.467 344 900 
Lumber and its products 19 4 32 0.696 17 347 0.940 235 2,556 
Metals and metal products oter (han iron and steel... 18 11 246 0.674 11 410 0.244 862 1,435 
Mining, miscellaneous. .... : 13 4 90 1.084 12 323 0.770 833 3,585 
Paper and printing. .... 25 12 147 0.535 21 1,001 0.453 750 5, 124 
Railroad-shop construc tion and repairs , 9 6 1,032 1.088 2 347 0.647 4,790 1,605 
Stone, clay and glass... ... 21 15 241 0.600 9 156 0.377 595 389 
TROMIIOD, «nas nonce « 21 12 85 0.375 i 466 1.082 422 2,312 
Vehicles for land transportation. . 6 2 10 0.715 5 150 0.200 38 553 
Miscellaneous. . . 47 29 1,162 0.778 22 954 0.542 5,730 4,700 
Totals for al! industries of Mlinois 384 164 15.940 22,851 49,870 


5,856 11.400 287 9,565 
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Table Vill—Frequencies Used in Industrial Plants 
of Illinois 





of 
Re- 
Fre- 


be 
o 
2&ig Number of Companies Report- 
52° ing Various Frequencies Used. 
75 x, (The first figure gives number 
&as of phases; the second figure 
SEE g ; = a of cycles.) 
Industry E°8F 25 25 30 40 60 60 60 
Chemicals and allied products Bas 22 2 I 19 
Electrical equipment and machinery.... 19 19 
Food and kindred products. . . 41 I 1 I 3 35 
Iron and steel and their products..... 131 4 5 14 108 
Leather and its produc‘s 11 1 10 
Lumber andits products. ..... , 26 1 1 > 
Metals and metal products other then 
iron or steel] ; 33 I I l 2 28 
Mining, miscellaneous. ........ 17 1 16 
Paperand printing......... 18 2 3 13 
Railroad-shop construction and repairs 8 | 7 
Rubber and its products... 2 2 
Stone, clay and glass. ..... ; 25 25 
Textiles ; eis a 27 1 3 23 
Vehicles for land transportation 8 | 7 
Miscellaneous........ 37 | 1 35 
Totals for all industries in Ilincis 425 8 2 1 14 24 368 


The largest motor installed was reported by an iron 
and steel plant, but only seven companies in the state 
reported motors of more than 1,000 hp. Slightly more 
than 50 per cent of the companies in the state reported 
the largest motors under 25 hp. More than 36 per cent 
of the companies reported that the smallest motor in- 
stalled ranged between 3 hp. and { hp. 


OpD FREQUENCIES USED TO CONSIDERABLE EXTENT 


More than 86 per cent of the plants and mines use 
three-phase, 60-cycle service in the operation of their 
motors and almost 6 per cent reported the use of two- 
phase, 60-cycle service. Of the other odd frequencies 
used three-phase, 25-cycle was used by fifteen companies. 
The use of odd frequencies to such a large extent is 
probably due to the continuous operation of private 
electric generating plants which were installed several 
years ago. Table VIII shows the use of the various fre- 
quencies in the industrial plants and mines of Illinois. 

It is estimated that there are a total of 5,277 boilers 
installed in the industrial plants, mines and quarries of 
Illinois. The total estimated rating of these boilers is 
placed at 1,197,223 hnv., or an average rating of 230 hp. 


Table IX—Types of Motor Control Used in Indus- 


trial Plants of Illinois 


ee -_ 





Number of Companies Reporting Various 





Types of Motor Control 

3 > 2 3 z 

2 o n > & 

g 4% en & 

Ps oo @ = 5 & 

se c be Ss 2S oe 

ran z 0.8 ~~ ~ v an 

- ~ Se ee 

Industry = ao = a = [a= O 

Chemica and allied products......... 32 7 27 14 9 6 9 

Electric equipment and machinery.. .. 21 9 18 9 5 1 3 

Pood and | indred products. ...... 55 13 44 25 13 10 16 

Iron and steel and their products... 157 36 «133 75 31 26 50 

father dits products...... 14 1 11 4 5 2 4 

‘umber «nd its products. .... a 28 > 2 10 4 2 10 
Metals and metal products other than 

on or steel......... : Wom 7 9 8 

Mining, 1) iseellaneous or as ee ae ae 

‘per ani! printing 8 16 32 15 8 1 7 

tilroad--hop constructicn and repairs 7 3 3 5 1 1 I 

one, clay and glass eA 29 > ae 12 7 6 11 

BP... evsgee ss. 35 3 6 Ci 

tick s! rland transportation.... 11 I 9 3 0 1 3 

Miseellanvous......... o> (Ute | | 55 8 ce bes 

T tal all industries of Ilincis 554 143 449 241 108 104 171 
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Letters from Our Readers 


A Place Set. Apart for Suggestions, Comments and 
Criticisms, to Which All Men of the Electrical 
Industry Are Cordially Invited to Contribute 





Westinghouse Disclaims Special Advantages in 
Superpower Development 


To the Editors of the ELECTRICAL WORLD: 

Some time ago the Westinghouse Electric & Manu- 
facturing Company became interested in the work of 
Frank G. Baum, a consulting hydro-electric engineer of 
San Francisco, in preparing a plan for the ultimate 
electrification of the United States by means of super- 
power or interconnected systems, involving the develop- 
ment of water powers and the construction of steam 
plants in a manner most economically to produce and 
distribute this power. Mr. Baum’s plan involves the 
use of main trunk or reservoir lines carrying a pressure 
of 220,000 volts. This voltage, although only recently 
accomplished in practical service, is in successful use 
in California and is planned for use in other sections. 
A superpower system such as Mr. Baum describes in 
his “Atlas” will permit transmission of power long 
distances, and by the interconnecting of these super- 
power systems it is entirely feasible to cover the whole 
United States, although certain sections in areas west 
of the Mississippi River may not immediately be de- 
veloped. 

The Westinghouse company associated itself with 
Mr. Baum in this work, and its engineers believe his 
principles to be sound. The Westinghouse company, 
however, is not in the public utility business and has 
no financial interest in the public utility; and, while it 
has and will support the electrical development of the 
United States along the lines of Mr. Baum’s report or 
some modification of it, the actual accomplishment of 
this tremendous work, which will be of great benefit 
to the people of the country, lies in the hands of the 
public utility men themselves. There is nothing in our 
connection with superpower development which gives 
the Westinghouse company any manufacturing advan- 
tage over any other electrical manufacturer. 

Guy E. TRIPP, 


Westinghouse Electric & Manufacturing nice 
Chairman of Board. 


Company, New York, N. Y. 
et 
Bureau of Mines Findings on Powdered 
Coal Disputed 


To the Editors of the ELECTRICAL WORLD: 

On page 19 of Bulletin 217, entitled “Preparation, 
Transportation and Combustion of Powdered Coal,” by 
John Blizard, published by the Bureau of Mines, the 
following conclusions have been reached by the author: 

“In the direct system the coal may be blown directly 
to the furnaces from the grinding room in a current of 
low-pressure air. With the indirect system separate 
bins and feeders are required for each furnace, but the 
extra expense involved is offset by three factors, 
namely, (1) less danger from explosion, (2) greater 
control over the rate of feeding the coal to the furnace, 
and (3) greater reliability, since with the direct sys- 
tem the whole plant will be shut down should the 
central distributing fan break down.” 

In the above quoted paragraph Mr. Blizard has ar- 
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rived at three conclusions which are erroneous and mis- 
leading and are not borne out by real facts and careful 
investigation. 

First—Will Mr. Blizard set forth statements and 
facts to prove that the direct system as described by 
him, if correctly designed and intelligently operated, 
is subject to any possible danger of explosion? 

Second—Will Mr. Blizard show us in what possible 
manner there is less control of the coal feeding into the 
furnace by the direct system than with the indirect 
system? 

As for the third statement, any schoolboy knows that 
his father carries a spare tire on his automobile to 
use in the event of a puncture or blow-out, and will Mr. 
Blizard point out any reason why a spare fan cannot 
be installed and connected to the distributing system 
so as to be available at all times? With such a fan the 
direct system affords a greater sense of reliability as 
regards all of the furnaces than is possible with any 
other system. C. F. HERINGTON. 
Heyl & Patterson, Inc., 

Pittsburgh, Pa. 

Declares Megohm Readings Most Significant When 
Tested Circuits Are Isolated 
To the Editors of the ELECTRICAL WORLD: 

Since March, 1921, we have made megohm-meter tests 
of more than thirty-five thousand objects, and, properly 
analyzed, this really means we have made more than 
a hundred thousand actual tests because several separate 
tests are usually made on each object. We have found 
that tests are wholly without value unless the part to be 
tested is isolated electrically from other parts of the 
same machine. For instance: A 500-kw. direct-current 
generator was a source of much annoyance, involving a 
lawsuit and a great deal of unpleasant argument be- 
tween testing engineers of certain great electrical manu- 
facturing concerns and an independent engineering 
organization. The Royal Indemnity Company was called 
in as a sort of arbitrator and was able to convince the 
engineers that their various elaborate testings of the 
machine really did not give them the results which they 
expected, merely because they had tested the machine as 
a fully assembled unit instead of isolating its several 
parts. Our tests were made by first disconnecting the 
fields from each other and from the circuit, disconnect- 
ing the field rheostat, placing several thicknesses of 
writing paper between field connections and the frame, 
disconnecting the armature and series fields, discon- 
necting the brush lead, and, in short, isolating every 
part so far as practicable, except that commutator lug 
connections were not disturbed nor were the fields re- 
moved from the frame. 

Under the above condition the machine showed infinity 
everywhere except from the casting on one brush yoke 
to a brass washer, which latter normally made con- 
nection from the lead to the brushes. A test at this 
point showed only akout 21,000 ohms resistance. When 
the insulating bushing was removed from this yoke it 
was found to be in apparently perfect external con- 
dition but was thoroughly carbonized internally, the 
carbonizing being much in the form of a laminated 
steel plate where both surfaces seem to be perfect. 

With alternating-current motors it is more frequently 
than not very difficult to isolate the stator from the leads 
to the compensator or switch, because the leads are so 
frequently soldered and disconnection cannot be made 
without stopping a machine for too great a time. 

In another case a 25-kva., single-phase, 33 000-volt 
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transformer showed practically no resistance to ground 
from any one of the high-tension leads to the trans- 
former case. It was decided that the coil should be 
lifted out of the case, and after this was done the test 
showed infinity. Two defects were found, but since only 
one test was made after lifting the coils out we did not 
know which of the defects produced the ground. One 
defect consisted of a piece of U-shaped bare No. 4 
copper wire which had in some manner become wedged 
between one of the coil connections and the case; the 
other defect consisted of a bushing which must have 
been defective at the time it was installed in the factory. 

We have discontinued the placing of much dependence 
upon megohm-meter tests of transformers except in 
those cases where we are able to isolate the coils and 
other parts from each other. This, of course, is seldom 
practicable, but obviously it is a great waste of our 
money to replace a transformer which shows a low 
reading and have this transformer sent to a repair shop, 
when perhaps some minor condition produces a ground. 

In one case the connection from one coil of a three- 
phase transformer touched the casing, the connection 
having been left too long at time of installation and been 
bent in such a manner that it touched the casing and 
eventually grounded. Actually, the only repair neces- 
sary was to cut out a short piece of the lead and solder 
in a new piece properly insulated, and if we had 
isolated the several parts before making the megger 
tests, we should have saved in repair cost. 

Machines with a considerable amount of electro- 
static capacity make it absolutely essential that meggers 
should be properly connected to the work; that is, that 
the user of the megger must be certain to observe the 
plus and minus signs on the megger binding posts and 
not connect the minus lead to the part where the plus 
lead must be connected. For with improper connecting 
it is known that high-resistance grounds (and these 
are usually concealed) may become sealed over through 
the action of hydrogen bubbles and an untrue con- 
clusion be arrived at. 

The use of our megohm meters has not been with- 
out attendant embarrassment to us, for very frequently 
the readings require us, as a matter of self-protection, 
to suspend insurance on certain objects which have 
been fully approved by other testing engineers who may 
be on the ground at the time, and in order to relieve 
ourselves of the embarrassment and justify our position, 
we are sometimes put to considerable expense in prov- 
ing our case. Nevertheless, we know from ample ex- 
perience that the use of the megger is essential. 

We have no set rules for determining how low a read- 
ing may be before we will condemn the object, each 
individual case requiring the use of judgment on the 
part of the testing engineer. Nominally the following 
is about what we practice: 

Where the machine is in apparently perfect dry and 
warm condition, we require that it show a reading of 
not less than 250,000 ohms. Where the machine is in 
“wet” condition, as in the humidity rooms of textile 
plants or in mines, refrigeration plants, wet basements, 
ice-cream plants, chemical works, tanneries and other 
“wet” industries, we will pass machines which show 
only 150,000 ohms, and not infrequently we pass those 
which show 100,000 ohms, but never any under any 
circumstances those which show less than 100,000 ohms. 
This includes only machines whose voltages are in excess 
of 200. WARREN HILLEARY, 


Royal Indemnity Company, Superintendent. 
New York, N. Y. 





Central Station and Industrial Practice 


Installation, Operation, Maintenance, Test and Repair of 
Generation and Distribution Equipment, and Methods of Economically Utilizing 
Electric Service in Large Industrial Plants 


Pioneer Powdered-Coal Installation Data 


More than 190,000 Tons of Coal Burned by Western Company with 
Boiler Efficiency of 80 per Cent—Description of Complete 
Plant—Operating Costs Itemized 


URNING coal in pulverized form 

has been found to be a very sat- 
isfactory solution of the difficulties 
encountered by the Puget Sound 
Power & Light Company in using the 
poor grades of coal which are found 
in its territory. The advancing price 
of oil made it necessary to consider 
changing the Western Avenue steam- 
heating plant from oil to coal burn- 
ing, so the company decided to equip 
one of the boilers of this plant for 
burning pulverized coal, making tests 
on various coals before installing a 
complete plant. 

A 300-hp. B. & W. boiler was used 
for the tests. The coal was prepared 
by the Pacific Coast Coal Company, 
which already had a pulverized-fuel 
installation. Few changes were made 
to the furnace other than removing 
the oil-burning equipment. Practi- 
cally all of the coals mined on the 
Pacific Coast were burned, and the 
results were so good on this boiler 
that it was decided to equip the en- 
tire plant of ten boilers, with a total 
rating of 4,100 hp., for pulverized 
burning. An installation of a com- 
plete drying and pulverizing plant 
was also made. 


AVERAGE BOILER EFFICIENCY 
80 PER CENT 


Already more than 190,000 tons of 
coal has been burned in the com- 
pleted plant, and an average boiler 
efficiency of 80 per cent has been 
Maintained. High boiler ratings 
have also been made without trouble. 
The coal used in this plant is a refuse 
that had accumulated at the com- 
pany’s mine over a period of twenty 
years. The coal had been discarded 
from the washery and is very fine in 
Size, practically all of it passing a 
twenty-mesh screen. Owing to the 
fact that a great deal of mine dirt 
was also mixed with the coal, it was 
found advantageous to install a wash- 
ing plant at the coal dump, thereby 
reducing the ash in the coal from 


25 per cent to about 12 per cent 
and eliminating the freight cost 
on the 13 per cent difference as well 
as the expense which would be en- 
tailed in drying, pulverizing and 
handling this amount of material 
from the boiler furnaces. 

It might be interesting to note that 
in another plant where coal is burned 
in an excellent stoker installation an 
average of only 65 per cent boiler 
efficiency is attained and the over- 
loads that may be carried are limited. 
The coal used in the stoker instal- 
lations is uniform size pea coal; 
carrying less ash and moisture. 


COST OF PREPARING FUEL 71 CENTS 
A TON 


The yearly load factor for the 
pulverizing equipment is about 39 
per cent, this low figure being due 
to the fact that the plant is purely 
a heating one with periods of ex- 
tremely low output in the summer 
months. The actual operating cost 
of preparing plant, not including 
overhead cost of taxes, interest, de- 
preciation, etc., is about 71 cents per 
ton. This cost is itemized in the 
accompanying table. The over-all 
efficiencies on the basis of pulverized 
coal averaging approximately 9,300 
B.t.u. per pound range from 77 to 
81 per cent. This figure represents 
operating conditions with firing of 
from two to five cold boilers a day. 

The costs of labor and power for 





OPERATING COST OF PREPARING 
PULVERIZED FUEL 


Per Ton 





Maintenance: 
BEE. tvadeudeuseceiadecas $0.014 
WO von ck SV Ro aks oe dc ch 0.038 
Miscellaneous equipment... 0.023 
Total maintenance ...... $0.075 
Operation: 
PN Pe en eee ae ee 0.312 


Power (estimated at 1 cen 
per kilowatt-hour) ....... 0.2 
Fuel 





Total operation 





Total operation and main- 
tenance 








pulverizing, as shown in the table, 
are undoubtedly higher than would 
be the case in a plant originally de- 
signed to handle pulverized coal, on 
account of the raw coal being con- 
veyed a considerable distance to the 
plant and because the coal, being 
very fine and wet, requires consider- 
able power in its preparation. The 
period for which the figures were 
obtained was, moreover, one when 
labor was at its peak. As the plant 
has a capacity of 300 tons per day 
and an average of only about 150 
tons is used, the labor cost is further 
affected. 


BOILER COMBUSTION SPACE OF 
2.8 Cu.FT. 


The equipment was designed and 
installed by Stone & Webster. After 
a good deal of experimenting it was 
finally decided that vertical firing 
was not practicable on account of 
there being so little depth available 
for furnaces under the boilers. Con- 
sequently all of the boilers were 
equipped with horizontal burners. As 
the furnaces were finally constructed 
a combustion space of 2.3 cu.ft. per 
rated horsepower was obtained under 
the four 300-hp. and the three 400- 
hp. boilers. Under a 500-hp. and a 
600-hp. boiler 2.5 cu.ft. per horse- 
power was obtained, while under a 
600-hp. boiler it was possible to in- 
stall a furnace which gave a capac- 
ity of only 1.89 cu.ft. per rated 
horsepower. é 

With the installation of two hori- 
zontal burners on the smaller-size 
boilers it is possible to maintain 
higher ratings and efficiencies than 
when these boilers were oil-fired. 

In the drying and pulverizing 
plant two indirect pulverized coal- 
fired driers are used and, as orig- 
inally installed, had exhaust fans and 
cyclones, the purpose of the latter 
being to remove the coaldust from 
the gases. However, it was found 
that all of the dust was not removed 
so a washer was installed in conjunc- 
tion with the cyclones. This consists 
of a simple spray washer of concrete 
construction, the baffles being of 
spruce wood. It has proved satis- 
factory and entirely eliminates the 
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dust nuisance which is generally en- 
countered when driers are installed. 

In the pulverizing part of the plant 
are three Fuller screen mills and one 
Raymond air separator mill. The 
screen mills deliver the pulverized 
coal into a screw conveyor, and in so 
operating it was found that the mill 
room became quite dusty. A fan was 
installed and connected to the boiler 
furnaces. It was found that a slight 
suction on the screen mill could be 
maintained which eliminated all of 
the dust from the plant and also 
materially increased the capacity of 
the mills. This proved so satis- 
factory that another fan was _ in- 
stalled and connected with the return 
air line of the separator-mill system, 
which improved the operating con- 
dition of this mill. 

The drying and pulverizing plant 
is situated one block below the main 
business and mercantile sections of 
the city, but no complaint regarding 
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ash from the stacks or dust from the 
pulverizing plant has been made 
One of the reasons for this is the 
very high-flame temperature main- 
tained on the pulverized coal. The 
burners are equipped with steam jets 
which shorten and intensify the 
flame. Approximately 75 per cent of 
the ash from the coal is removed 
from the furnaces, rear passes and 
breeching. The ash from the rear 
connections amd breechings is, of 
course, very fine, and this is handled 
by sluicing, whereas the ash and slag 
from the furnaces is raked out and 
handled in a small dump car. This 
car is pushed along on a track in 
front of the furnaces and delivers 
into a skip hoist electrically operated 
that empties into a concrete bunker 
from which the ash is drawn off and 
transported either by truck or rail- 
road car. W. J. SANTMYER, 


Superintendent Steam Heating. 
Puget Sound Power & Light Company, 
Seattle, Wash. 


Extracts from an Operating Code 


BY FIELD EDITOR ELECTRICAL WORLD 
New York, N. Y. 


Routine Care and Maintenance 
of Auxiliary Apparatus 
HE rules given below for the 
routine care and maintenance of 

stokers, stoker motors, fans, feed- 
water heaters, evaporators and soot 
blowers have been abstracted from 
the operating code of the Philadel- 
phia Electric Company. These rules, 
which are not complicated, should al- 
ways be kept in mind by central- 
station operators. 


STOKERS 


1. Clean the 
daily. 

2. Gear boxes should be _ inspected 
weekly and oil renewed when necessary. 

3. Brush the chains with a wire brush 
daily (before oiling). 

4. Oil the chains daily. 

5. Inspect and oil the line shaft on 
each shift. 

6. Examine the clutches and _ bush- 
ings weekly. 

STOKER MOTORS 


1. Change the oil and clean the bear- 
ings every two weeks. 

2. Motors should be thoroughly 
cleaned periodically as directed by the 
chief electrician. 


external mechanism 


FANS 

1. Blow the soot from the induced- 
draft fans when necessary. 

2. Clean the runners of the induced- 
draft fans every two weeks or oftener 
if necessary. 

3. When a boiler is off the line, in- 
spect the fan runners and stay rods for 
wear and corrosion and clean them. 





4. Clean the interior of the fan hous- 
ing and flues every year, or oftener if 
necessary. 

FEED WATER HEATERS 


1. Clean the control valves on the 
heaters every eight weeks, or oftener 
if the valves stick. 

2. Inspect the heaters every six 
months and clean when necessary. 


EVAPORATORS 


1. Remove the coils from first-effect 
and _ second-effect shells every six 
months and inspect for scale formation. 

2. If the scale has not been com- 
pletely removed by the daily cracking- 
down process, remove the coils from the 
headers and immerse them for twenty- 
four hours in a 10 per cent solution of 
commercial hydrochloric acid. 

3. Inspect the evaporator auxiliary 
heater. 

4, Examine the 
weekly for leakage. 

5. Test the safety valves monthly. 


blow-down valves 


Dust BLOWERS 


1. Inspect the stops, hand wheels and 
chains and see that they are not broken 
or fouled. 

2. Repack stuffing boxes, if necessary. 





Operating Constant-Voltage 
Transformers 


HERE the secondary switches 

of transformers are discon- 
necting switches, it might be thought 
that these switches would be incapa- 
ble of breaking the load current and 
therefore that the primary switch 
should be opened first. This is not 
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true in most cases, as a transformer 
on being shut down is nearly alway: 
running in parallel with another and, 
on account of the alternative path 
through the other transformer, the 
secondary circuit can be broken by 
the disconnecting switch with prac- 
tically no arc. This leaves the 
primary oil switch to perform the 
more difficult duty of breaking the 
magnetizing current, which would 
cause a serious arc if broken in air 
by the disconnecting switch. 

It is important, in shutting down 
transformers, to open the primary 
and secondary switches before shut- 
ting off the cooling medium in order 
to prevent any possibility of rise of 
temperature after shutting down the 
cooling apparatus. 





Requirements Necessary 
for Pit-Shaft Cables 


WING to lack of experience or 
real interest in the subject by 
some electrical mining engineers, a 
great deal of trouble is caused by 
the wrong choice of their pit-shaft 
cables. This class of work is cer- 
tainly a severe test on the cable in- 
stalled, yet by care in the selection 
of the type to be used faults, with 
the expensive loss of service they 
entail, can be eliminated. Owing to 
the great variation in pit shafts, 
depth, water and the method by 
which the shaft casing has been car- 
ried out, every engineer should make 
an individual study of his own pit. 
The problem of primary impor- 
tance to be solved by the electrical 
mining engineer about to _ install 
power and light below surface is the 
types of cables to be used. These 
readily fall under the following 
headings: (1) Vulcanized bitumen 
cables, (2) paper lead-covered, (3) 
paper leadless, and (4) rubber. 


VULCANIZED BITUMEN DOUBLE 
WIRE ARMORED CABLES 


Vulcanized bitumen double-wire 
armored cables are, speaking broadly, 
the best for pit-shaft work, provided 
suitable care is taken in their manu- 
facture. When using bitumen cables, 
it should be insisted they be all bitu- 
men—that is, each core separately 


insulated with bitumen, laid round 
a center core of bitumen and the 
whole incased in bitumen. The in- 
terstices in the core are filled up 
with a bitumen compound, thus pre- 
venting water spreading dow: the 
cable at a damaged point. This |. 'in¢ 


compound is of such a natu hat 
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jt will not melt in the event of the 
overloading of the copper. It natu- 
rally follows that in the event of me- 
chanical damage to this class of 
cable only the por.ion impaired will 
need attention. Some difficulty was 
at first experienced due to the de- 
centralization of the bitumen at high 
temperatures and its brittleness at 
low. This manufacturing trouble 
has now been eliminated, thus it 
becomes possible to utilize this class 
of cable for working conditions 
where the temperature ranges from, 
roughly, 20 deg. to 130 deg. F. 

Further, all materials of a hygro- 
scopic nature have by careful research 
work on the actual properties of the 
bitumen been proved to be unneces- 
sary. The importance of protecting 
the armoring of the cable is one 
which must not be overlooked. The 
inner and outer jute layers, which 
are in the former laid up over the 
over-all sheath of the bitumen and 
in the latter over the double steel- 
wire armoring, should in conjunction 
with the armor be efficiently com- 
pounded with a heavy waterproofing 
mixture. As most pit shafts are 
generally very wet and the water 
therein far from pure, care must be 
exercised to guard the armor from 
corrosion. The method of water- 
proofing just described will secure 
the cables against action due to acids 
in the seepage, but electrolytic 
trouble caused by leakage currents 
can be prevented only by an adequate 
system of mechanical and electrical 
bondings to a proper earth. 

Another kind of armoring which 
may be utilized is water-resisting im- 
pregnated manila rope, which is not 
shrinkable and has the great advan- 
tage of considerably reducing the 
weight of the cable, besides allowing 
single-core cables to be used for alter- 
nating work—something not feasible 
with steel armoring. Bitumen cables, 
which follow the same law as lead- 
covered cables, must not be installed 
after long exposure to low tempera- 
tures. These cables should be sun- 
ported at very frequent intervals, the 
distance naturally depending on the 
Weight. 


PAPER-INSULATED, LEAD-COVERED 
ARMORED CABLES 


One of the advantages possessed by 
Paper-insulated, lead-covered cable 
With wire armor is the manner in 
Which it is able to stand external 
heat and the easy internal dissina- 


tion of the heat, but it has the dis- 
advantage of being composed of 
hygro copic materials. This cable, 
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therefore, when damaged calls for 
much greater and more expensive 
repairs than a vulcanized bitumen- 
insulated cable. Water being usually 
present in pit shafts, it follows that 
upon puncture of the lead sheath and 
the consequent entry of moisture a 
considerable amount of water will 
become absorbed and be drawn down 
through the interstices of the core 
with the result of further faults. 
The insulation of the dielectric of 
these cables being of oil, trouble 
often occurs due to the compound 
draining away to the lower level. 


Cases have been known where the. 


lead sheathing has burst open owing 
to the pressure exerted by the flow- 
ing of the compound. This can be 
remedied by the use of a hard com- 
pound and the insertion of a clause 
in the cable contract calling upon the 
manuiacturers to suspend a length 
of cable vertically for forty-eight 
hours at a temperature equal to that 
of the pit shaft, etc., with the end 
open. The amount of “bleeding” can 
then be noted. Owing to the acids in 
the water of many pit shafts, the 
lead and armor are open to attack 
unless exceedingly great care is taken 
during manufacture. Vulcanized bitu- 
men is proof against acid pit-shaft 
waters, and it has been said that it 
does better in acid than in pure water. 
Another class of paper-insulated, 
lead-covered armored cables used 
which may interest mining engineers 
is made of impregnated paper with a 
vulcanized bitumen sheath over it. 


PAPER-INSULATED, LEADLESS 
ARMORED CABLES 


Except for the absence of lead 
covering, paper leadless armored 
cables fall in the class just men- 
tioned and are simply those insulated 
with paper, vulcanized bitumen or 
rubber sheathed and armored. They 
have approximately the same advan- 
tages as regards heat dissipation as 
a lead-covered cable has. 

RUBBER CABLES 

There is no doubt that rubber 
e*-bles under general conditions are 
the best from both electrical and 
physical standpoints. Rubber has the 
disadvantage when applied to large 
cables of being a virtually impossible 
commercial proposition on account of 
its high cost. In short lengths, 
however, such as are needed for con- 
nections from joint boxes and trail- 
ing cables, it is generally used after 
treatment with fire-resisting tapes 
and will give excellent results. For 
these purposes only the very best 
rubber should be utilized in under- 
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surface operation, as one of the ob- 
jections has been the difficulty found 
in testing the rubber. Numerous 
tests have been devised, but it has 
been found possible to make a com- 
position which will pass any of 
these tests individually and a com- 
bination of many of them and yet be 
of a low-grade material. 
W. E. BOYLE, 


New York, N. Y. Engineer. 





Service Tap-Off Made with 
Minimum Equipment 


ERVICE from a three-phase line 
operated at 6,600 to 13,200 volts 
and traversing outer suburban terri- 
tory presents to the central-station 
engineer the problem of minimizing 





INDUSTRIAL-PLANT HIGH-TENSION 
SERVICE READILY ACCESSIBLE 


material without sacrificing con- 
venience of operation. The United 
Illuminating Company, Bridgeport, 
Conn., utilizes the pole construction 
illustrated for this work, only three 
close-spaced cross-arms being re- 
quired in addition to the metal 
bracket carrying the feeder phases. 
The feeder is run at the top of the 
pole, one phase being carried on a 
pin-type insulator and the two other 
phases on similar insulators sup- 
ported on a metal bracket. Parallel 
to the feeder are three well-braced 
cross-arms, two of which are cross- 
connected near the ends by short 
filler pieces. Pole-type high-voltage 
oil cut-outs are mounted on two of 
the arms as shown, and short taps 
are run to the cases from the feeder 
phases. The feed to the factory is 
dead-ended in each phase on strain 
insulators attached to the upper arm 
above the cut-outs, and short taps 
connect these leads with the cut- 
ou‘s. The whole construction is 
accessible, with direct wiring runs, 
and yet requires little material. 
FIELD EDITOR ELECTRICAL WORLD. 


Boston, Mass, 
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RESULTS OF NINE TESTS WHICH ESTABLISH THE DOLLARS AND CENTS VALUE OF GOOD LIGHTING 
Average Foot- Average Foot- Increase in Cost of Addition 
Candles with Candles with Production, in Percentage 
Tests at Type of Work Old System New System per Cent of Payroll 
Pyott Foundry Company..................... Pulley finishing. ........cccvcccssccsscveve 0.2 4.8 35 5 
SS EE ESET SE EE ry ee Soft-metal bearing...........sccscccenesves 4.6 12.7 15 ca 
Lee Loader & Body Company................. Heavysteel machine...................0.08: 3 11.5 10 c2 
Stromberg Carburetor Company.............. Carburetor assembly... ........cccceesecees 2.1 12.3 12 0.9 
MER cS lacn chs pe ssc css y. ee) ae tics sia nea Be 9.0 17 No data 
Dover Manufacturing Company............... Manufacturing electric and gas sad irons....... 0.7 13.5 12.2 2.5 
General Electric Company................0++5 Semi-automatic buffing brass shell sockets... . . 3.8 11.4 8.5 1.8 
Detroit Piston Ring Company..............-- Manufacturing piston rings.................. 1.2 18.0 25.8 2 
U. 8. Post Office Department............ RRs 64.05.0055 bare hs Ldap rem msee 3.6 8.0 4.4 0.6 
OO RO EE aE ee rere Terre. oT TT att To eS Tre eee 2.3 11.2 15.5 1 9 

















Better Lighting Increases 
Production 35 per Cent 


LTHOUGH former tests indi- 
A cated that production could be 
increased from 10 per cent to 35 per 
cent merely by improved illumina- 
tion, a certain amount of hesitation 
seemed to exist, both within and out- 
side of the lighting profession, about 
accepting the extremely great “pro- 
ductive value” of lighting so strongly 
indicated by the tests. Therefore a 
number of other investigations of 
similar nature were begun. These 
were carried on in different indus- 
tries covering a variety of industrial 
operations. The results of nine such 
tests are now available and are given 
in the accompanying table. In every 
case when the intensity was raised 
and a more even distribution of light 
provided production increased. 

Among the tests reported, special 
interest attaches to the results of the 
investigation recently made in the 
United States Post Office Depart- 
ment. In this investigation, con- 
ducted by the Office of Industrial 
Hygiene of the United States Public 
Health Service, it was definitely 


ascertained that when 8 foot-candles ° 


of illumination was provided instead 
of 3.6 foot-candles there was an 
average increase in speed of at least 
4.4 per cent in the work of the letter 
separators. Assuming that the same 
relative increase of speed would pre- 
vail in all the divisions of the post 
office—a reasonable assumption—the 
net saving for the one post office in 
which the principal survey was made 
. would be about $109,000 per year, or 
almost three times the increased cost. 

Average figures can serve to give 
only a very general indication of the 
results that may be obtained by in- 
stalling higher levels of lighting in 
industrial plants. Averaging the re- 
sults of these nine tests, however, we 
find that raising the average initial 
illumination from about 2.3 to 11.2 
foot-candles resulted in an increase 
in production of more than 15 per 
cent, at an additional cost of only 
1.9 per cent of the payroll. 


Taken together, this group of tests 
in widely separated industries firmly 
establishes the fact that, in addition 
to its obvious value in preventing 
accidents, lessening eye strain, rais- 
ing shop morale and bettering condi- 
tions generally, good lighting has a 
definite and tangible production value 
which can be expressed in terms of 
dollars and cents. The plant in which 
the workmen are handicapped by 
poor lighting is carrying an extra 
burden in meeting the competition of 
other plants having abundant, prop- 
erly distributed and _ well-diffused 


light. EARL A. ANDERSON, 
Illurhinating Engineer. 
National Lamp Works, 
Nela Park, Cleveland, Ohio. 


Preventing Accidents from 
Falling Material 


PROLIFIC cause of accidents in 

overhead-line work is the fall- 
ing of tools or other small objects 
that are being raised by means of 
hand lines. To prevent such acci- 
dents the Philadelphia Electric Com- 
pany uses a wooden-bottom canvas 
bucket for the hoisting of all small 


tools and materials. Experiments are 


also being conducted with an inverted 
conical tent around the pole to catch 
falling articles and prevent injury 
to workmen or passersby. 
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Typical Trouble Report Form Used by One 
Southern Company 


1-21--Im. B. & A 


TROUBLE REPORT 


TIME TROUBLE OCCURRED 


APPARATUS IN TROUBLE 


STATION. 


) —— 


CURRENT OFF CURRENT ON 


NAME OF MACHINE, SWITCH OR TRANSFORMER 


CONTROLLING 
NAME MANUFACTURER 


SERIAL No. S,.O. No. 


PART DAMAGED 


)KvA 


SPEC. No. 


POSITION OF PART DAMAGED WITH RESPECT TO MACHINE 


USING LINE AND LOAD SIDE AND 8S. W., ANO H. T. AND LL, T. ON TRANSFORMERS 


DESCRIPTION OF DAMAGE 


LOCATION OF DAMAGE WITH RESPECT TO APPARATUS DAMAGED 


Was It NecessaRy TO REMOVE DAMAGED PART BEFORE MACHINECOULD BE OPERATED?____ 


HAVE YOU MATERIAL IN STOCK NECESSARY FOR REPAIR? 


IF SO, WHEN WAS (OR WILL BE) REPAIR MADE? 


IS REPAIR TEMPORARY OR PERMANENT? 


REMARKS: 


GIVE TiMé 


WAS LIGHTNING, STORM, OR LINE TROUBLE, ON AT TIME OF TROUBLE? 


DESCRIBE TROUBLE--OR UNUSUAL CONDITIONS AT TIME OF TROUBLE 


———————————— n 


SIGNED. 





Use Reverse Side For Sketch Showing Location of Damage; Also For Reporting Damage To Building. 


ve 
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Central Station Business 


Advertising, Selling and Service Methods 
Commercial Organization and Management, Customer and Trade Relations, Public 
and Financial Policies, and Reports of Company Plans and Experiences 


Public Utility Bonds as Investments for 
Mutual Savings Banks* 


Factors Essential in a Utility Company’s Set-Up to Make Its Securities 
Desirable as Well as Legal Investments 
for Savings Institutions 


By GEORGE STEVENSON 


Treasurer Society for Savings, Hartford, Conn., 
Chairman of Public Utility Committee, Mutual Savings Bank Association 


HE public utility business as we 

know it today is still young. It 
has not had time yet to standardize 
itself. It is a splendid business. It 
is as fundamental to human needs as 
transportation. It is managed, very 
generally, by men of high integrity, 
commanding ability and public spirit. 
The advances they are making in 
methods employed and results at- 
tained are measured almost by days. 
They deserve support. They are good 
custodians of capital. Can the sav- 
ings banks at the present stage sup- 
ply to them a part of what they need? 
If not, can the savings banks point 
out to them the prerequisites to do- 
ing so in the future? I speak for 
you all, I am sure, when I say that 
the savings banks want to see a way 
opened for investing in the bonds of 
public utility companies, if it can be 
done with a sufficient degree of 
safety. In this, the banks have two 
motives. The lesser one is to broaden 
the field of possible investment; the 
greater is to assist in the building up 
of our American communities to 
greater prosperity and larger com- 
fort and happiness. 

The theory df loaning on tangible 
security is that the lender takes in 
his hand a string by the pulling of 
which he may, if necessity requires, 
bring to himself the thing pledged. 
This thing he does not want to re- 
tain in his possession, with the bur- 
den of managing it; he wants to be 
able to turn it into dollars—enough 
dollars to cover the loan he made. 
The chief characteristic required in 
the thing pledged is that it gives 
Promise, beyond any fair doubt, of 
continuing to produce income under 


— 


*From an address before the annual con- 


Yatton of the National Association of 
yutue! Savings Banks at Buffalo, N. Y., 
“une, 1923, 


any circumstances reasonably con- 
ceivable. Bricks and stone, steel and 
copper, no matter how well and in- 
tricately fashioned, are valueless as 
security unless they earn money—a 
fair return on their cost, with all 
proper allowances—and seem sure to 
continue to do so. 

What, in a general way, must be 
the set-up of a public utility com- 
pany to enable it to conform to this 
requirement? Let us agree for the 
moment to consider only the com- 
pany which furnishes electric light 
and power—with gas not more than 
a small subsidiary, and without com- 
mitment in any large way to owner- 
ship in street-railway properties or 
to dependence for any large fraction 
of its earnings upon energy sold to a 
street railway. 


ESSENTIAL AND QUALITATIVE 
FACTORS 


The factors involved may be 
divided into two classes—essential 
and qualitative. If any particular 
company fails to conform to the first, 
there would be no use in testing it 
by the second. 

The essential factors may be in- 
dicated as follows: 


1. Is the company under the regula- 
tion of a state public utility commis- 
sion constituted in accordance with en- 
lightened, conservative thought and 
with a high regard for the rights of 
private property? 

2. Does the commission require ac- 
counts to be kept according to a uni- 
form national classification adopted by 
a substantial number of other states? 

3. Does the company deal directly 
with the ultimate consumer in the 
greater part of its business? 

4, Does its franchise extend well be- 
yond not only the maturity of the issue 
of bonds under question, but also any 
other large maturities? 


The qualitative factors are ques- 
tions of degree, but are of great 


importance to the investor. 
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1. What is the ratio of customers to 
population? Saturation is said to be 
reached in retail electric companies 
when there exists one customer to 
every four of the population. A worse 
ratio than one in twelve indicates a 
partly developed territory and one in 
which the majority of the inhabitants 
are not dependent upon the utility. 

2. What is the nature of the terri- 
tory? Are its interests well diversified 
and sure to be permanent? Is it sub- 
ject to booms and declines, requiring 
the company to expand with the boom 
and giving it “hard sledding” in the 
decline ? 

3. What is the character of the prop- 
erty? How does it allow for deprecia- 
tion and for obsolescence? Can it take 
care of sudden and unexpected ob- 
solescence due to new inventions and 
revolutionary improvements ? 

4. What is the proportion of debt to 
equity? With some companies 50 per 
cent equity would be enough, but with 
a companies it would be far too lit- 
tle. 

5. What is its earning and dividend 
record? This point is important, but 
it is far from being the true yardstick 
which it is often taken to be. The ab- 
sence of a good record is, of course, 
prohibitive, but the presence of a good 
record is only one of many factors 
which must be considered. 

6. What is the ratio of earnings to 
plant investment ? 

7. Is the company controlled by a 
holding company which may strip it of 
all possible earnings in order to pay 
dividends upon a thin upper layer of 
pretended equity, unjustified by any 
possible economies in management or 
operation ? 

8. Of what type is the management? 
Is it high-minded? Has it a proper 
conception of serving the public? Is 
it on good terms with its public? Has 
it the courage to tell the public the 
truth? Does it possess financial com- 
mon sense? On the strictly technical 
side of manufacturing and distributing 
electrical energy, how does it compare 
with the management of other com- 
panies ? 

9. What is the local political situa- 
tion? We need not dwell on this, but 
we must not leave it out of our reckon- 
ing. 

I have set down above what seem 
to me to be the chief factors in the 
strength or weakness of a public 
utility promise. The four which I 
have classed as “essential” are easily 
susceptible to embodiment in a 
formula. Of the nine which I have 
termed “qualitative” some can be so 
embodied, others not. The latter are 
in many respects the more important. 

I confess my own utter inability 
even to start to make up a formula 
in accordance with which I should be 
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willing to see the bank with which I 
am connected buy public utility 
bonds. I should feel safer in buying 
such to rely solely on horse sense, 
after we had studied every possible 
phase of the security in question. 
Yet I am unwilling to surrender the 
principle of the formula for deter- 
mining what securities the savings 
banks in our state shall buy. 

To me it appears that we shall re- 
quire further time, more information 
and a further step toward standard- 
ization by the public utility com- 
panies before we can formulate the 
conditions under which the savings 
banks can safely invest in public 
utility securities. In the meantime 
we can seek earnestly and with open 
minds for further light. 





Baltimore Merchandising 
Policy Approved by 
Commission 


N CONNECTION with the reduc- 

tion of rates of the Consolidated 
Gas, Electric Light & Power Com- 
pany of Baltimore, as reported on 
page 1484 of the ELECTRICAL WoRLD 
last week, the Maryland Public Serv- 
ice Commission included in its deci- 
sion an interesting opinion regard- 
ing the company’s merchandising 
policy. Aside from indicating that 
the receipts from merchandise sales 
must be reported by the company as 
miscellaneous revenue, the commis- 
sion investigated the company’s 
methods of conducting this business. 

Some time ago the Baltimore com- 
pany engaged in very extensive mer- 
chandising operations, embracing the 
sale of a rather wide variety of re- 
lated kitchen equipment, crockery, 
glassware and so forth. Although 
this policy has since been largely dis- 
continued, there had been certain 
complaints by dealers that the prac- 
tice of the company precluded suc- 
cessful competition by private con- 
cerns. The commission made a care- 
ful study of the problem and in its 
decision pointed out that among cus- 
tomers there is a decided approval of 
the company’s service and perhaps 
even a desire for extension of this 
branch of the business. 

That part of the commission’s de- 
cision referring to the Baltimore 
company’s merchandising policy 
reads as follows: 

It is our belief that the attitude of 
the commission toward the extensive 
merchandising business conducted by 
the company should reflect the prevail- 
ing public opinion of our age and gen- 
eration and particularly contemporary 
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local judgment on the social and eco- 
nomic consequences that will result 
from the course now being pursued by 
the company. 

In our opinion the whole field of the 
ordinary gas and electrical appliance 
business in Baltimore soon will be filled 
by the company. It is but a step to 
wiring and pipe-fitting. At times the 
merchandising has bordered on the gro- 
cery trade. 

The terms offered are easy and the 
service is convenient and popular, but 
the opportunities for soliciting and sell- 
ing afforded the representatives of the 
company when in the homes for meter 
inspecting or reading and the advan- 
tages of prompt and certain collection 
on merchandise billed with charges for 
gas and electric consumption, which 
latter may be enforced by shutting off 
the service, make the keenest competi- 
tion and shrewdest merchandising by 
private concerns futile and vain. 

In our efforts to elicit expressions of 
opinion from retail merchants, trades- 
men, artisans and the general public 
concerning the merchandising conducted 
by the company, we have failed to dis- 
cover any organized opposition or out- 
spoken objection on the part of retail 
business or skilled labor to the contin- 
uance of the marketing of appliances 
by the company, and we are led to be- 
lieve that among the company’s patrons 
there is a decided approval of the pres- 
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ent service and perhaps a desire for ex 
tension of this branch of the company’ 
business. 

Under these circumstances, we fee] 
that we should not comply with the re- 
quest of certain dealers who ask that 
the company be restricted in its mer- 
chandising activities and practices. We 
do not concede, however, as contended 
by the company’s counsel, that the com- 
mission is powerless to prevent a public 
service corporation, enjoying the privi- 
leges of a monopoly through the protec- 
tion afforded by the commission pur- 
suant to legislative will and current 
economic thought, from employing 
those special rights and advantages to 
extend its monopolistic control over 
lines of endeavor that otherwise would 
remain individualistic and competitive, 
yet, in the absence of an expressed or 
ascertainable public opinion on the sub- 
ject, wé believe that we should not at 
this time interfere with the company’s 
merchandising department other than to 
order that the revenues from this 
branch shall be reported by the com- 
pany and considered by the commis- 
sion as other miscellaneous revenue. 

If the company desire that this rev- 
enue be treated in any other way, then 
capital for the merchandising denart- 
ment must be provided from an inde- 
pendent source and charges for rent 
and services must be made at adequate 
and remunerative rates. 
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Spokane’s Record-Breaking Range Sale 


In a Six Weeks’ Campaign the Washington Water Power Company 
Sold 431 Electric Ranges, Which Will Increase Its 
Gross Annual Revenue by $39,000 


ISCUSSION of this electric 
range campaign and the value 
of the load aroused a great deal of 
interest at the N. E. L. A. con- 
vention in New York, June 4-9. 
It was pointed out by J. V. Strange 


of the Pacific Power & Light Com- 
pany, Portland, Ore., that the ad- 
ditional revenue from these 431 
ranges would increase the average 
annual income of the Washington 
Water Power Company by at least 
$1 per customer. 





N MAY 15 the Washington 

Water Power Company of Spo- 
kane completed a six weeks’ cam- 
paign on electric ranges. Complete 
returns available the following day 
showed a total sale of 431 ranges, all 
of which were sold with a water 
heater, having a combined rating of 
7 kw. A little more than one-half of 
these were sold in Spokane and the 
rest in various towns served by the 
company within a radius of 150 miles 
from Spokane. Most of the ranges 
sold were Westinghouse—types 
2-19B and 3-19B. 

The evening of May 14 a banquet 
was given by the Washington Elec- 
tric Supply Company to celebrate the 
sale of 300 ranges, that being the 


total at close of business that day. 
However, J. F. Farquhar, general 
agent of the Washington Water 
Power Company, announced that he 
had yet to hear from fifty-five towns, 
and R. B. McElroy, speaking for 
Spokane, said that still more con- 
tracts would be taken the following 
day, the last of the campaign. These 
predictions were verified, as on the 
fifteenth 131 range sales were added 
to the list. 

The total sale of 431 ranges in six 
weeks is a record for the country 
and shows what can be done by in- 
telligent planning and_ persistent 
sales work, supplemented with ade- 
quate advertising. The essential de- 
tails of the campaign are shown in 
Table I. 


SPECIAL INDUCEMENTS 


With each installation one four- 
piece “Cloverleaf” cooking set was 
given, and a bread-baking contest 
has been arranged for the month of 
June in which all purchasers are in- 
vited to participate. The winner of 
this contest will receive her range 
free of charge. 

The banquet celebrating the sale 
was attended by forty guests, revre 
senting the Washington Ele-tri¢ 
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TABLE I—DATA ON SPOKANE RANGE 
CAMPAIGN 
Ranges sold in Spokane 232 
Number of salesmen...... : 10 


Six city men, outside; four in electric shop 
Ranges sold outside of Spok: une by 25 district 
agents 199 


Total number of ranges sold 431 
Gross sales value of ranges and water 


heaters $107,000.00 
\nnual revenue for energy 39,000.00 
Average price of range and water heater 

installed 249.75 


Terms, $9.75 down, $10 minimum monthly payment 


Supply Company, the Westinghouse 
Electric & Manufacturing Company 
and the Washington Water Power 
Company. Willard Sebara, manager 
of the Washington Electric Supply 
Company, presided and outlined the 
features of the campaign. Lewis A. 
Lewis, sales manager of the Wash- 
ington Water Power Company, 
stated that he had hoped to sell 150 
to 200 ranges and that the results had 
surprised him. He pointed out that 
the success was due not only to the 
high caliber of the salesmen, but also 
to the co-operation of the other de- 
partments of his company, particu- 
larly the service, line and accounting 
departments. 

J. E. E. Boyer, assistant to the 
general manager of the Washington 
Water Power Company, expressed 
his satisfaction and amazement at 
the results as a careful survey of 


TABLE II—TERRITORY SERVED PY THE 
WASHINGTON WATER POWER COMPANY 


Towns 
Directly 
Served by 
Spokane Company Total 
Population 115,000 55,000 170,000 
Residential consumers 24,700 7,500 32,200 
Number of electric 
ranges in service, in- 
luding those sold 
during campaign 2,583 1,878 4,561 
Percentage of ri ange 
users based on resi- 
dential ¢ nsumers 10.5 25 '3:9 


business conditions throughout the 
territory made prior to the campaign 
had led him to believe that no excep- 
tional success’ could be expected. 

In Spokane the only preliminary 
advertising was a blind advertise- 
ment which appeared in the local 
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papers one week before the campaign 
began. This was a 10 in. display 
consisting merely of “$9.75,” in- 
closed in a circle. Beginning April 2, 
an insert was inclosed with every bill 
sent out by the Washington Water 
Power Company to residential con- 
sumers. Several illuminated sign- 
boards were installed April 1 in con- 
spicuous positions on principal car 
lines. At the same time advertising 
was inserted in the three Spokane 
papers, as summarized in Table III, 
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BLIND ADVERTISEMENT WHICH AROUSED 


INTEREST PRIOR TO CAMPAIGN 


and was run until the close of the 
campaign. 

In the towns of the “Inland Em- 
pire’”’ served directly by the company 
no preliminary advertising was done. 
Beginning April 1, a moderate pro- 
gram was carried out, consisting of 
window cards, slides for motion-pic- 
ture shows and advertising in local 
papers, most of which are weeklies. 
A Westinghouse range demonstrator 
visited the fifteen principal district 
offices during the campaign. The 
net extra cost of actual advertising 
expense chargeable to the sale of 
ranges in the country towns did not 
exceed $3 per range. 

From the most conservative stand- 
point, it can be stated that in pro- 
portion to the magnitude of the re- 
sults the advertising was remarkably 
small in volume and low in expense. 


WHAT THE RANGE SALES MEAN IN 


ADDED BUSINESS 


Before the campaign began 4,030 
electric ranges were in service in 
Spokane and the “Inland Empire,” 
SORSneT DN the total sales since 
1913, a period of ten years. By the 
intensive work of six weeks a total 
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THIS KIND OF OUTDOOR ADVERTISING PROVED VERY EFFECTIVE 


1533 


TABLE III—NEWSPAPER DISPLAY ADVER- 


TISING, APRIL 1 TO MAY 15 
Two 
Morning Evening 
Paper Papers Total 
Number of insertions. . 10 21 31 
Total inches of adver- 
tising matter 593 1,428 2,011 


equal to 10 per cent of all range sales 
of the preceding ten years was 
reached. To put it differently, one 
year’s work at the same rate would 
have equaled the results of the pre- 
ceding ten years. 

To central-station managers the 
revenue value of this business is at 
once apparent. The gross revenue 
resulting from the sale of 431 ranzes 
and water heaters, at $90 per year, 
amounts to near!y $39,000. 

The figures showing percentage of 
residential consumers who use elec- 
tric ranges are especially interesting. 
They are as follows: Spokane, 10.5 
per cent; Inland Empire, 25.0 per 
cent; Spokane and Inland Empire, 
13.9 per cent. 

Some of the towns have even 
higher percentages. Odessa, for ex- 
ample, shows 33 per cent. In such a 
comparison Spokane is somewhat 
handicapped because there artificial 
gas is available for cooking and coal 
and wood are generally a little 
cheaper than in most of the other 
towns. It is a safe inference that 
the percentage of range users in the 
territory will continue to increase 
rapidly during the next few years, so 
that this progressive community will 
hold its place as one of the most com- 
pletely electrified in the country. 





An Argument for Better 
Street Lighting 

SURVEY made recently in 

thirty-two cities goes to show 
that from 174 to 50 per cent of all 
automobile accidents are directly 
traceable to poor and_ insufficient 
street illumination. 

In a list of the ten principal 
causes of motor accidents poorly 
lighted streets rank fifth. A census 
taken for 1921 showed that eleven 
thousand persons lost their lives 
from automobile accidents, while in 
1916 only four hundred deaths were 
recorded. Though the _ increased 
popularity of the motor car is re- 
sponsible for the increased ratio in 
later years, still had improvements 
in street-lighting equipment kept 
pace with the added number of car 
owners, the death toll of today would 
not have assumed such alarming 
proportions. 
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Corner Stores to Exemplify 
Better Lighting 


sé E AIM to get good lighting 

on each main corner in the 
cities and towns served by us,” said 
Julius Daniels, head of the illuminat- 
ing division of the Boston Edison 
Company, recently. “We have thirty- 
six stores operated by our company 
in the Boston and suburban territory, 
and by installing modern equipment 
in these strategic locations we expect 
to interest local merchants by demon- 
strating before their eyes the benefits 
of good illumination. This will be 
done in the forty-two municipalities 
reached by our lines. Stores will be 
canvassed actively during the sum- 
mer in anticipation of fall business, 
and an endeavor to establish a 10 
foot-candle standard of illumination 
in windows will be made.” 

Speaking of recent growth of store 
lighting, Mr. Daniels said that eight 
of the larger department stores of 
the city have been gone over, with 
the result that they are investing 
about $25,000 a year in additional 
electrical energy for illumination. 
The energy sales of the Edison Elec- 
tric Illuminating Company of Boston 
have been increased in this way by 
about 600,000 kw.-hr. 





Opportunity in Extension 
of Highway Lighting 
T THE recent meeting of the 
Electric Section of the Empire 
State Gas and Electric Association 
at Utica, N. Y., some of the advan- 
tages and improvements in highway 
lighting were outlined by K. V. 
Farmer of the Syracuse Lighting 
Company. 

With the large and constantly in- 
creasing traffic on our highways, he 
pointed out, the necessity for some 
form of illumination to cover at least 
the congested sections and danger 
points becomes more and more ap- 
parent. Automobile clubs and indi- 
viduals in various parts of the coun- 
try are pressing the matter with 
numerous town and county officials, 
and it is possible that many more 
lighting installations of this nature 
will be made within a very short 
time. 

The advantages of highway light- 
ing may be listed as shown by the 
following: 

1. It prevents accidents: (a) By re- 
ducing headlight glare; (b) by illumi- 
nating dangerous curves; (c) by throw- 


ing light upon the signs at the sides 
of roads and upon obstacles. 
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2. It adds to the comfort of night 
driving: (a) By relieving eye strain; 
(b) by assisting in making repairs; 
(c) by discouraging hold-ups. 

3. It increases night traffic and 
thereby relieves day congestion. 

4. It decreases running time and in- 
— road capacity. 

It helps bring electricity to the 
denis by, providing a pole line. 

6. It increases real estate values: 
(a) By tending to expand the city 
along highways; (b) by extending elec- 
trical conveniences. 





Fourfold Function of an 


Appliance Department 


Ae eae the recent estab- 
lishment of an appliance de- 
partment, the Rockland Electric 
Company, Ramsey, N. J., operated 
by Charles H. Tenney & Company, 
Boston, published the accompanying 
“feature advertisement,” locally em- 
phasizing the education and co-opera- 









Announcing 
a new department 


for your convenience and comfort 


New and wonderful labor-saving uses of electricity have devel- 
oped in the past few years. 


Even the most up-to-date home manager welcomes expert advice 
on the methods — and particularly on the appliances — by means of 
which electricity takes fhe labor of housekeeping off the wom- 
an’s shoulders and place it where it belong — on machines. 


What our new department does for you 
Our new department —the appliance department — is established 
to give you information and assistance in getting full use of your 
electric service. This department 
(1) tests aff new appliances — (3) makes it possible for our cus 
| fers for sale to our customer tomers to secure these appli- 
| only those which give hest serv 
| ice at most economical cost 





(2) assures our customers of atten 
tien and service on all oa“ (4) brings to the attention of our 
ances bought from us customers such tested and guar 
struction, adjustment, repairs. anteed appliances 


Every customer is entitled to know 

o— every electric arene 
The prime duty of this department is TO HELP YOU KNOW what the 
ou i do and he To 








| 
[ewes Y ! peeeree erry 
ADVERTISEMENT EXPRESSES RESPONSI- 
BILITY OF UTILITY TO KEEP CUS- 
TOMERS POSTED ELECTRICALLY 


tive objects of the department in re- 
lation to electrical appliances and 
service. 

Going far beyond the usual con- 
ception of an appliance department 
as a mere retail distributor of de- 
vices for lightening home labor, the 
company’s publicity focuses atten- 
tion upon the readiness of the utility 
to test appliances for quality and 
economy of service, to insure proper 
adjustment and repairs as well as 
instruction in their correct use, to 
arrange for easy terms of purchase 
and to keep customers advised upon 
developments in the field of appli- 
ance design. Similar publicity is 
being utilized in some of the other 
communities reached by Tenney 
service. 
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What Other Companies 
Are Doing 


Worcester, Mass.-—A new schedule 
to be known as the “S” rate will 
shortly be placed in effect by the 
Worcester Electric Light Company 
to encourage the greater use of elec- 
tricity in residences. Instead of 
being based upon the area of the 
residence with an energy charge 
added, the rate will be of the grad- 
uated-block type. The number of 
rooms will determine the number of 
kilowatt-hours to be billed at the ini- 
tial rate, energy consumption in ex- 
cess being billed at a lower figure. 
The smaller residences will be re- 
quired to pay for fewer kilowatt- 
hours at the initial charge than will 
the larger houses. 


Thompsonville, Conn. — Another 
step in the direction of central- 
station energy supply for interurban 
electric railway service in Massachu- 
setts and Connecticut is planned in 
the projected dismantling of the 
generating station of the Hartford & 
Springfield Street Railway at Ware- 
house Point, the receiver of the road 
having requested court permission to 
eliminate the plant and purchase 
power, at a saving of $15,000 per 
year, from the Northern Connecticut 
Light & Power Company. Last year’s 
operation of the railway plant cost 
about $64,000, and it is estimated 
that the necessary equipment to oper- 
ate the road by central station energy 
can be provided for about $25,000. 
W. P. Schwabe is manager of the 
Northern Connecticut company. 

San Francisco, Cal.— The em- 
ployees of the Pacific Gas & Electric 
Company have organized a co-opera- 
tive sickness and disability plan to 
provide financial assistance to em- 
ployees when incapacitated by sick- 
ness or accident not classed as a com- 
pensation case. Upon payment of $1 
initiation fee and $1 monthly any em- 
ployee under fifty-five years of age 
and in good health will be assured a 
benefit at the rate of $20 a week 
for fifteen weeks. A period of fifteen 
weeks without benefit intervenes and 
then payments are resumed for an- 
other fifteen-week period. 

Chicago, Ill.—Sales of appliances 
by the Public Service Company of 
Northern Illinois for the first four 
months of 1923 were considerably 
above the figures for the correspond- 
ing period in 1922. The merchandise 
sales department announced that the 
greatest volume of appliances in- 
cluded electric irons, vacuum cleaners 
and washing machines. 


se te ee ot fee Be a ee oe ee | Se te 


— ow i i ee ee ee | 





JUNE 30, 1923 


ELECTRICAL WORLD 


Including Brief Abstracts of and References to _ 
Important Articles Appearing in the Scientific and Engineering Press 
from All Parts of the World 





Hydro-Electric Development and 
Steam Equipment 


Three-Phase Generators for Water- 
wheel Drive—G. LEWINNEK.—Eco- 
nomic use of iron, steel and copper in 
large generators, together with the 
constantly increasing speed of water- 
wheels, has brought about a great im- 
provement in these machines. Although 
in 1897 the best generator known 
weighed about 51 kg. per kva. at a 
speed of 55 r.p.m., in 1908 this weight 
was reduced to 5.8 kg. at 500 r.p.m., 
while today generators running at 750 
r.p.m. weigh 3.1 kg. per kva. The 
author describes the different prob- 
lems which were encountered before 
such highly efficient machines could be 
built safely. Artificial cooling and very 
strong mechanical construction were 
the main tasks which had to be solved. 
The paper gives the characteristic data 
for a number of actually built gen- 
erators for different conditions, both 
with vertical and with horizontal 
shafts, pointing out their salient 
features. Modern stator and rotor con- 
structions are described for sizes up to 
20,000 kva. Methods are described for 
fastening pole pieces to rotors of high 
peripheral speed with and without the 
use of bolts. Fan construction for 
rotors, the design of collector rings 
and finally the lubrication methods are 
mentioned—A. E. G. Mitteilungen, 
April, 1923. 


Problems in Steam-Plant Operation. 
—E. A. QuINN.—In its report the 
prime movers committee of the Pacific 
Coast Electrical Association outlines 
practical suggestions as to types of ap- 
paratus and methods of operation which 
have proved successful in Western 
power-plant practice and recommends 
that a“special study be given to an 
operating code.—Journal of Electricity 
and Western Industry, May 15, 1923. 


Generation, Control, Switching 
and Protection 


Low-Voltage Lightning Arresters.— 
C. REINDL.—In the design of high- 
voltage protective apparatus simplicity 
of construction and a straight-line con- 
nection between line and ground were 
soon found to be essential for a de- 
Pendable functioning of the arrester. 
Little has been done in this direction 


for low-voltage arresters. Very com- 
Plica d designs and anything but a 
strai ht-line connection will be found 
In aimost all of these types. It is 
Claimed that all apparatus with an un- 
Protected outdoor horn gap is useless 
for low voltages, because the gap can- 
not b- set closer than 3 mm., which 
requires several thousand volts to 
bridg The author recommends the 


use of an inclosed sphere gap, in a 
series of which two resistance rods in 
parallel are placed.—Elektrische Be- 
trieb, April 24, 1923. 

Development of Automatic Control. 
—H. C. Hoyt.—The author considers 
the development of automatic control 
for electric stations. A great deal of 
information hitherto uncovered in 
former publications is included.—Gen- 
eral Electric Review, June, 1923. 


Units, Measurements and 
Instruments 


Development and Testing of High- 
Voltage Insulators.—J. F. ScHIED.— 
After a short historical sketch of the 
early beginnings of electric line insu- 
lators, the author describes the rapid 
progress which was made after the 
satisfactory experience with the first 
delta type of porcelain insulators. A 
number of mechanical difficulties were 
met when multi-petticoat porcelains 
were first introduced. The cementing 
of the individual parts to one unit with 
a cementing material of a different 
heat-expansion coefficient than that of 
the porcelain caused many a failure 
and started extensive research work. 
Not only was a suitable cement found, 
but such a shape was given to the parts 
as to minimize as much as possible any 
internal strain which might arise from 
stresses in the joints. The use of a 
yielding material between porcelain 
and metal, such as lead, did not prove 
to be successful. A great deal of sus- 
picion is still entertained regarding the 
use of cemented porcelains, but in 
modern well-made insulators this is 
not founded. Multi-petticoat insulators 
with their individual parts fused to- 
gether are much more unreliable, be- 
cause there is no assurance that the 
fusing is perfect, and should air 
pockets remain between the parts, the 
unavoidable glow discharges through 
these will soon destroy the insulator. 
It has also been found that fusing fre- 
quently introduces irregular internal 
stresses, which make these types of in- 
sulators very susceptible to tempera- 
ture changes. Sphere-head insulators, 
double-cap insulators, Jeffrey-Dewitt 
and screw-cap chains are described and 
criticised. Finally the equipment neces- 
sary for the electrical and mechanical 
testing of porcelain insulators is dealt 
with.—Elektrotechnik und Maschinen- 
bau, April 29 and May 6, 1923. 


Orifice Coefficients—Data and Results 
of Tests. — J. M. SpitzGuass. — The 
author discusses the results of experi- 
mental work conducted on the use of 
orifice plates for measuring the flow of 
fluids in pipes. Extensive tests were 
carried on for a period of several years 
to determine the effect of the varying 
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factors, such as the orifice ratio, the 
size of the pipe and the distance of the 
upstream and downstream connections, 
upon the pressure difference across the 
orifice plate. The tests were conducted 
on seven sizes of pipe, 2 in. to 12 in. 
in diameter. The paper includes a num- 
ber of tables and a collection of charac- 
teristic curves that may be employed 
for determining the flow through orifice 
plates in a given size of pipe.—Mechan- 
ical Engineering, June, 1923. 


Transmission, Substations and 
Distribution 


Influence of the Form of the Voltage 
Wave on the Commutation of Rotary 
and Cascade Converters.—R. J. JENSEN. 
—The author gives a review of an in- 
vestigation by W. Linke of this prob- 
lem on rotary converters (Archiv fiir 
Elektrotechnik, Vol. 10, 1914). Recent 
investigations made by himself indicate 
that the conditions in cascade con- 
verters are greatly complicated, es- 
pecially if the number of poles in the 
two machines is different. A system 
which is loaded with a cascade con- 
verter may have a variety of har- 
monics. The author explains the rea- 
sons for the blackening of individual 
commutator bars on certain con- 
verters.—Teknisk Tidsskrift, Elektro- 
teknikeren (Danish), April 4, 1923. 

Automatic Mercury-Vapor Rectifiers. 
—The Birmingham Corporation (Eng- 
land) electricity supply undertaking 
has had a steel-cylinder mercury-vapor 
rectifier working successfully for about 
eighteen months, and during the past 
twelve months this rectifier has been 
automatically controlled, supplying a 
lighting network. The system used em- 
ploys a 230-kw., 500-amp., 460-volt tube 
connected to the outer busbars of the 
three-wire distribution system, the bal- 
ancing being done by a battery of ac- 
cumulators. The rectifier transformer 
is supplied with 5,000-volt, three-phase, 
25-cycle current. Wiring diagrams for 
the installation are given.—Electrical 
Review (London), May 4, 1923. 


Large Power Transformers.—W. S. 
Moopy.—The design and problems of 
transformers are of vital interest to all 
responsible for the transmission and 
distribution of electric power. The 
author gives data which will enable 
central-station engineers to understand 
the manufacturer’s problems, as well as 
help operating engineers to a better 
understanding of the solution of their 
own problems.—General Electric Re- 
view, June, 1923. 


Illumination 


Flickering of Incandescent Lamps in 
Relation to the Unsteadiness of the 
Prime Mover—J. HeEtin.—The main 
cause for flickering of lamps is the un. 
steady speed of the engine driving the 
generator. But other factors have a 
part, such as the characteristic of the 
prime mover (whether a reciprocating 
machine, a four-stroke cycle or a two- 
stroke cycle gas engine, a turbine, etc.), 
the speed of the engine, the voltage and 
current system and the type of lamp. 
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Considering the combined effect of all 
these factors, a formula is given to de- 
termine the maximum permissible volt- 
age variation of a generator to obviate 
a disturbing flicker in any given condi- 
tions. A tabulation of lamp char- 
aracteristics gives the required lamp 
factors. In three examples the way is 
shown to calculate the voltage fluctua- 
tions for given irregularities, moment 
of inertia, type of engine and speed.— 
A. E. G. Mitteilungen, April, 1923. 

Developments and Requirements in 
Street Lighting.—Two papers—“Recent 
Developments and Modern Require- 
ments in Street Lighting,’ ‘by H. T. 
Harrison, and “Street Lighting in Re- 
lation to Safety,” by L. Gaster—that 
were given before the Illuminating En- 
gineering Society in England are 
printed with the complete discussion 
that followed their presentation. The 
first paper discusses the devices em- 
ployed to concentrate the light at angles 
slightly below the horizontal, in order 
to illuminate effectively the parts of the 
street most remote from the source. 
In such circumstances care is necessary 
to avoid glare, and the best solution of 
the problem is found in cases where the 
light is not only redirected but softened 
by the aid of globes and lanterns of 
diffusing glass. The proportion of light 
that can be allotted effectively to pave- 
ments and to the surfaces of buildings 
is also discussed. In the second paper 
reference is made to the intimate re- 
lation between conditions of permanent 
lighting and accidents in streets, and 
to the desirability of central authority 
to supervise the lighting of cities.— 
Illuminating Engineer (London), Vol. 
26, No. 1. 


Motors and Control 


Electricity in the Packing Industry. 
—Very large increases in production 
have followed the introduction of elec- 
tric drive in the packing industry. 
Hand methods are replaced by electri- 
cally driven machines, and the ma- 
terials of manufacture are moved 
rapidly through the plants on con- 
veyor systems propelled by motors. The 
author considers a typically electrified 
plant and shows results of careful plan- 
ning.—Electrical News, May 15, 1923. 


Heat Apovlications and Material 


Handling 


Design and Construction of Electric 
Furnaces.—L. P. BARTON.—In the de- 
sign of the electric furnace there are 
three features that must be considered, 
namely, electrical, metallurgical and 
mechanical. In the practical working 
out of these points there are many 
different combinations available, several 
of which are discussed in detail by the 
author.—Blast Furnace and Steel Plant, 
May, 1923. 


Electrically Driven Street-Cleaning 
Vehicles. — R. WERNEKKE. — Horse- 
driven watering wagons, sweeping cars 
and trucks can be easily electrified by 
removing their front wheels and sub- 
stituting the motorized front drive 
shown in the accompanying illustration, 
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consisting of two _ solid-rubber-tired 
wheels driven independently by two 
4-hp. motors. The storage battery is 
hung under the rear part of the car. 
The controller, metering apparatus and 
steering mechanism are all contained in 
the removable front part of the car. It 
is thus possible to use the same drive 
for several types of vehicles, a feature 
which is of particular advantage in 
street cleaning. A speed of 12 km. to 
20 km. per hour can be reached and a 





Horse-DRAWN TRUCKS ELECTRIFIED By SUB- 
STITUTING MOTORIZED FRONT DRIVE 


distance of 60 km., on the average, may 
be covered with one 'charge of the 310- 
amp.-hr. battery. Five speeds forward 
and three backward are provided on the 
controller. Two men can disconnect the 
front drive from one vehicle and mount 
it on another one within a few minutes. 
Charging requires 28 kw.-hr.—Elek- 
trische Betrieb, April 10, 1923. 


Telegraphy, Telephony, Radio 
and Signals 


Radio Telephony from Trains.—B. 
ROSENBAUM.—On the railway between 
Berlin and Hamburg an experimental 
radio-telephone equipment has _ been 
tested for some time and gives very 
satisfactory results. Any subscriber in 
Berlin can now communicate with a 
passenger en route to Hamburg and 
vice versa. An antenna of six hori- 
zontal wires is stretched out over the 
roofs of two adjoining cars, while a 
telephone wire carried on poles paral- 
lel to the entire length of the track 
represents the sending antenna. Con- 
nection diagrams illustrate the arrange- 
ment of the used apparatus.—Jahrbuch 
der Drahtlosen Telegraphie und Tele- 
phonie, April, 1923. 

Cracking Noises in Telephones.— 
D. BAHR.—The origin of sharp crack- 
ing noises in a telephone receiver has 
usually been assumed to be the hitting 
of the membrane upon the magnets or a 
heavy bending. of the membrane. 
After a series of tests the author came 
to the conclusion that this assumption 
is not fully true and that these noises 
may be also caused by electrodynamic 
or condenser action of the coils them- 
selves. Removing the membrane from 
a receiver and replacing the cover, the 
author claims that he could still hear 
a cracking noise, though of fainter 
character. — Elektrotechnische Zeit- 
schrift, May 3, 1923. 

A Decimal Classification of Radio 
Subjects—The whole subject of radio 
communication is put in its proper 
place in the Dewey decimal classifica- 
tion—621.384. It is suggested that in a 
purely radio library these figures be 
abbreviated by the use of the letter “R” 
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as a prefix for the numbers which 
designate the divisions of the subject. 
An abbreviated classification is pro- 
vided for the use of small libraries or 
collections, and an alphabetical index 
enables one to refer readily to the 
classification number of any subject 
desired.—Circular No. 138 of the Bu- 
reau of Standards. 


The Pallophotophone——C. A. Hoxie. 
—A description of this device may be 
found in the ELECTRICAL WORLD, March 
24, 1923, on page 691. The original 
paper was presented at the midwinter 
convention of the A. I. E. E.—Journai 
of the A. F. E. E., May, 1923. 


Electrophysics, Electrochemistry 
and Batteries 


Electric Battery Locomotives for Sur- 
face and Underground Haulage.—An 
abst-act of a paper read by T. M. Mc- 
Glashan before the Association of 
British Mining Electrical Engineers. 
The author discusses the two classes of 
locomotives—that is, those for surface 
haulage and those for underground 
haulage. These he subdivides into the 
trolley-pole type, the battery or semi- 
contained type and the combined trol- 
ley and battery type. Although there 
is practically no limitation to either 
the battery type or the trolley type for 
surface haulage, it is otherwise with 
underground haulage, where the risk of 
sparking in gaseous mines has to be 
avoided. The author also discusses the 
development and operation costs of un- 
derground locomotives.—Electrical Ve- 
hicle (London), April-May, 1923. 


Traction 


Main-Line Electrification in Italy.— 
F. A. SHEPLEY.—The program now un- 
der way contemplates the electrification 
of all main lines by 1926. Much of this 
work has already been completed, but 
there still remains about 2,810 miles of 
line to be electrified. On the lines al- 
ready electrified the author gives an ac- 
count of the rolling stock, sources of 
power supply, form of generating units 
and power plants, system of overhead 
conductors, consumption of energy, etc. 
Comparisons between various types of 
locomotives and between steam and 
electrical operation are also made.— 
Electric Traction, May, 1923. 


Electric Railroad Ticket Printer.— 
SIEMENS.—The article is a description 
of a fully automatic, electrically driven 
machine which prints railroad tickets 
at the instant of demand. The ticket 
agent has a small metallic plate for 
each station on the road, on one side of 
which is fastened an electrotype bear- 
ing the name of the starting point and 
the destination, the distance in kilo- 
meters between the two and the class 
of car. On the other side of the plate 
are a number of holes in some of which 
pilot pins are placed, their number and 
position representing the price of the 
particular transportation. The driving 
motor of the printer consumes about 
180 watts during the actual printing 
and 120 watts running idle.—Siemens 
Zeitschrift, May, 1923. 
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Thirteen Hundred Register at Swampscott 


President Jewett Deals with Increasing Complexity of Engineering 
Society Activities—Discussion on Differences Between Sec- 
tional and National Viewpoints—Entertainment 


F ANY proof of the popularity of 

the summer convention of the Ameri- 
can Institute of Electrical Engineers is 
needed, the convention held at Swamp- 
scott, Mass., this week should allay any 
doubt. Almost thirteen hundred had 
registered by Wednesday evening, the 
second day of the convention proper. 
The morning meetings were unusually 
well attended and of real value and in- 
terest; the afternoons were devoted to 
sports and inspection trips, and the 
evenings, containing both professional 
profit and entertainment, gave a good 
balance to the day. Members and 
guests were all enthusiastic. 

On Monday the section delegates held 
the floor, discussing local and regional 
problems. A complete resurvey of the 
Institute’s technical activities is in prog- 
ress, and by 1924 it is expected that a 
report will be ready with recommenda- 
tions, President F. B. Jewett declared 
that it might be desirable to supple- 
ment the sectional meetings of the In- 
stitute by regional meetings on account 
of the wealth of material now avail- 
able for presentation in papers and for 
discussion. 

President-elect Harris J. Ryan 
pointed out how the A. I. E, E. is help- 
ing the engineer to keep the country 
moving. Professor Ryan touched upon 
the value of a continental power net- 
work as a factor in creating a greater 
and a happier nation. 


LocAL_AND NATIONAL VIEWPOINTS 


The reading by Chairman A. W. 
Berresford of a proposed clause qualify- 
ing the authority of A. I. E. E. sections’ 
utterances in relation to public affairs 
precipitated a lively discussion. The 
advocates of the clause urged that with- 
out its use the public would frequently 
be misled into thinking that the views 
set forth represented the A. I. E. E. as 
a body and that conflicts between local 
and national viewpoints might result. 
The opponents, on the other hand, de- 
clare that if the clause were accepted, 
the action of any section on local mat- 
ters of public significance would be 
Without weight. A committee was ap- 
Pointed to draft a new clause upon 
Which general agreement might be 
Teached, and its report, which was ac- 
cepte’, was that a preamble be included 
™ all public utterances by sections to 


the eifect that, as the A. I. E. E. is a 
natio) 


al organization, the opinion, or 


recommendations expressed represent 
only the views of the individual mem- 
bers of the section making the utter- 
ance. 

Three other motions were passed. 
One was a recommendation to the board 
of directors that an alternative method 
of transferring members from one 
grade to another be considered. A sec- 
ond was that one meeting of district 
executives each year be made manda- 
tory and that their expenses be paid 
from the general fund. The last was a 
recommendation to omit mathematics 
from Journal articles and _ publish 
mathematical articles in full, but in 
separate pamphlets, which could be 
mailed, separately from the Journal, to 
any one desiring them, and would also 
be included in full in the Transactions, 
the Transactions being made available 
at nominal charge or possibly supplied 
without cost. 

Methods by which sections are en- 
deavoring to create the greatest bene- 
fits from their meetings were also ex- 
tensively discussed. Among the ways 
mentioned were having good speakers 
give the same address before different 
sections in rotation, preparing programs 
for an entire year in advance, offering 
prizes for the best papers presented, 
catering to operating engineers, and 
holding “engineer days” at universities. 

E. E. F. Creighton mentioned the 
fact that the national organization is 
considering the engagement of a liaison 
man, who will be the secretary of the 
meetings and papers committee, to co- 
ordinate activities of committees and 
sections. The possibility of engaging 
consulting editors for the Journal was 
also mentioned. 


PRESIDENT JEWETT’s ADDRESS 


The conditions under which all engi- 
neering organizations are operating are 
becoming more and more complicated 
by the increasing number of societies, 
the duplication of certain activities and 
the inextricable mass of relationships, 
Dr. F. B. Jewett asserted in his annual 
address on Tuesday. It is imperative to 
determine anew the guiding principles 
which should prevail and then tackle 
the problem of enforcing these princi- 
ples. Since it is the purpose of na- 
tional organizations to improve the 


status of engineers, they should deplore 

any short-cut royal roads to success. 

Dr. Jewett re-emphasized the fact that 
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there is a growing need for engineers 
in public affairs to draw unbiased con- 


clusions from ascertainable facts. He 
concluded by expressing the belief that 
executives in the engineering field will 
be increasingly drawn from technical 
colleges in the future, but they must 
also have business acumen and the 
ability to lead and direct men. 

The papers scheduled by Dr. C. P. 
Steinmetz, J. L. R. Hayden and W. N. 
Eddy, and D. M. Simons on Tuesday 
were well received. On Wednesday the 
account of the new Weymouth station 
by I. E. Moultrop and Joseph Pope 
aroused much interest, as did the other 
technical papers presented. 


FOURTEEN PRESIDENTS IN LINE 


The president’s reception Tuesday 
evening was notable for the number of 
Institute past-presidents in line. Be- 
sides President Jewett and President- 
elect Ryan, there were Past-presidents 
Elihu Thomson, A. E. Kennelly, Carl 
Hering, C. F. Scott, P. M. Lincoln, 
William McClellan, A. W. Berresford, 
E. W. Rice, Calvert Townley, R. D. 
Mershon, D. C. Jackson and C. P. 
Steinmetz. Secretary F. L. Hutchin- 
son was also in line. Most of them 
were accompanied by their wives. 
Dancing followed the reception and was 
as usual a feature of each evening. 

On Wednesday morning there was a 
demonstration of life saving by the 
Coast Guard crew of the Nahant sta- 
tion. Tuesday afternoon Prof. Vlad- 
imir Karapetoff gave a popular demon- 
station of his new kinematic device 
built to explain the Einstein theory. 
Wednesday afternoon Prof. C. E. 
Magnusson gave a talk illustrated with 
colored stereopticon views of the State 
of Washington. Colored motion pic- 
tures and orchestra music from Boston 
broadcasted by the Public Service Sys- 
tem were evening features. There was 
brilliant and decorative illumination 
each evening accompanied by a demon- 
stration of a 30-kw. incandescent lamp. 
Automobile drives, boat rides, golf, 
tennis, bridge and similar entertain- 
ment helped make the entire convention 
week enjoyable. 


CoMING MEETINGS 


The plans for future conventions con- 
template, besides the fall meeting at 
Del Monte, Cal., in October, a mid- 
winter meeting at Philadelphia at 
which railroad electrification will be a 
topic of prominence. It is expected 
that a spring meeting will be held in 
Atlanta or Birmingham and the next 
summer convention in the Great Lakes 
district, provided suitable accommoda- 
tions can be obtained. 
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Southern Men Reorganize 


Water Power Conference Adopts New 
Constitution Providing for Three 
Main Bureaus 


MAIN feature of the annual meet- 

ing of the Southern Appalachian 
Water Power Conference at Asheville, 
N. C., on Monday to Wednesday of this 
week was the adoption before adjourn- 
ment of a new form of constitution de- 
signed to develop a closely knit organ- 
ization. The new policy provides for 
an organization embracing state public 
utilities commissions, public utility com- 
panies, engineers, bankers, chambers of 
commerce and industrial or commercial 
interests concerned with the develop- 
ment, utilization, operation and regula- 
tion of the natural resources of the 
Southern Appalachian States. The 
organization plan provides for the es- 
tablishment of three bureaus with a 
full-time director in charge who will 
organize the personnel. This director 
will report to an executive committee, 
which will carry out through him any 
specific recommendations of the con- 
ference. 


THFEE BUREAUS PROVIDED 


A Bureau of Public Relations will be 
established to effect a more harmonius 
relation between public utilities, public 
service regulatory bodies and the gen- 
eral public. A Bureau of Industrial 
Development is provided to furnish a 
clearing house for accurate information 
relative to the location of developed and 
undeveloped power, and a Bureau of 
Research is recommended to provide a 
means of compiling information rela- 
tive to the scientific facts needed in the 
development of natural resources. 

A number of addresses were made 
covering every phase of the water- 
power resources of the South and the 
essentials for their development to the 
best advantage. The conference went 
on record as favoring forestry protec- 
tion. It also condemned legislation pro- 
posed in several states to prohibit the 
transmission of power to neighboring 
states. 

Assistant Secretary of War Dwight 
Davis, in an address prepared for the 
conference, said that consideration of 
the water-power possibilities and sup- 
plementary coal deposits in the South- 
ern Appalachian region indicated prom- 
ise of great industrial development 
within the next decade. He urged that 
peace-time development should keep in 
view possible war-time emergencies, 
stressing the necessity of co-ordination 
and flexibility of distribution systems. 

Executive Secretary O. C. Merrill of 
the Federal Power Board contributed a 
paper on “Some Popular Fallacies Con- 
cerning Power Development,” dealing 
especially with cost of development and 
distribution of operating costs. 

H. L. Wills of Atlanta was elected 
president of the reorganized Southern 
Water Power Conference; Col. Edgar 
Jadwin of Charleston, S. C., vice-presi- 
dent; J. A. Switzer of Knoxville, Tenn., 
secretary; Thorndyke Saville of Chapel 
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Hill, N. C., treasurer, and Dr. Joseph 
Hyde Pratt of Chapel Hill, chairman of 
the executive committee. 





Secretary Work Forces A. P. 
Davis to Resign 


Arthur Powell Davis, director of the 
United States Reclamation Service since 
1914 and for eight years previously its 
chief engineer, has at the request of 
Secretary of the Interior Work tendered 
his resignation and has been succeeded 
by D. W. Davis, formerly Governor of 
Idaho, who is not an engineer. Accord- 
ing to report, the deposed director is a 
victim of politics, which is said to be 
intertwined with the question of federal 
construction of the Boulder Dam project 
on the Colorado River. Former Director 
Davis, during whose administration the 
Roosevelt, Elephant, Shoshone and 
other great dams were built, was an 
advocate of government construction 
and control at Boulder. This policy is 
said not to have pleased Colorado and 
California power companies interested 
in the development of the river. An- 
other stand taken prominently by Mr. 
Davis was opposition to the proposed 
development at Diamond Creek, which 
is backed by Arizona copper interests. 





Ontario Government Over- 
whelmingly Defeated 


The Drury government, which has 
been in power in the Province of 
Ontario since 1919, was defeated in gen- 
eral provincial elections on Monday by 
a landslide, the Conservative party win- 
ing seventy-five seats, the Liberal 
party sixteen, and the United Farmer- 
Labor Coalition party, of which Premier 
Drury was the leader, only twenty. 
G. Howard Ferguson, Conservative 
leader, will now form a government. 
Champions of the Ontario Hydro- 
Electric Commission claim that the 
result is a popular vindication of that 
body. The government had been re- 
sponsible for the investigation by the 
Gregory royal commission, the results 
of which went to establish charges 
of mismanagement and waste on the 
part of the Hydro-Electric Commission. 
Sir Adam Beck, the chairman of the 
Hydro-Electric Commission, opposed 
the administration and was elected to 
the Legislature from the city of Lon- 
don by a tremendous majority. 

A body known as the Ontario Munic- 
ipal Electric Association sent out a 
questionnaire to candidates for the 
Legislature asking them to pledge 
themselves to two statements—the first 
that they were in favor of the policy 
carried out by the Hydro-Electric Com- 
mission since its inception, the second 
that they were in favor of municipal 
representation on the commission. Ac- 
cording to a representative of the Mu- 
nicipal Electric Association, about 70 
per cent of these pledges were returned, 
nearly all signed by the candidates. The 
answers were not, however, published 
in the press of Toronto, although the 
Mayor of that city is president of the 
association. 
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A. M. E. S. Mark Advance 


New London Conference Records Prog- 
ress in Simplification and a Closer 
Bond Between Manufacturers 


VERY decided advance in the cause 
of simplification in the electrical 
industry was recorded at the annual 
convention of the Associated Manufac- 
turers of Electrical Supplies held at the 
Hotel Griswold, New London, Conn., 
from Tuesday until Friday of this week. 
William A. Durgin, chief of the Divi- 
sion of Simplified Practice of the United 
States Department of Commerce, whose 
address at the Electrical Supply Job- 
bers’ Association’s convention at Hot 
Springs, Va., last month was so en- 
thusiastically received, was invited to 
appear before the manufacturers and 
interpret to them the purposes of sim- 
plification in industry and the methods 
by which Mr, Hoover’s staff is en- 
deavoring to assist this movement. 
Simplification was a conspicuous note 
throughout the program of the meeting. 
In the absence of President S. L. 
Nicholson, who is abroad, William L. 
Thornley occupied the chair. In his 
written message the president stressed 
the fact that there has never been a 
time when there has been such great 
need for co-operation and co-ordination 
among the manufacturing interests of 
the electrical as well as other industries, 
owing to the number of regulatory rules 
that are now being promulgated 
throughout the country, and he ad- 
vocated a closer union of manufacturers 
through the association to make possible 
an advancement of standardization, sta- 
tistical knowledge and their common 
purposes and benefits. 

S. I. Whitestone, controller of the 
General Electric Company, presented a 
paper on uniform accounting and urged 
the establishment of a bureau of cost 
methods which would promote the 
standardization of accounting practice 
within the industry. Action on this 
recommendation had not been reached 
at the time of going to press. 


CLOSER ORGANIZATION EFFECTED 


Definite steps were taken at the “gen- 
eral and annual meeting” of the associa- 
tion to perfect a closer organization of 
the manufacturing interests of the elec- 
trical industry.. The A. M. E. S. has 
consisted in the past of a group of 
autonomous sections, each consisting 
of representatives of the manufacturers 
of similar products, all sections loosely 
joined in an association, but holding no 
joint meeting and engaging in prac- 
tically no co-ordinated activity. Two 
years ago this association was combined 
with the Electrical Manufacturers’ Club 
and the Power Club in joint member- 
ship with the Electrical Manufacturers 
Council. Last year the holding of one 
joint meeting of the A. M. E. 5S. was 
instituted. This year’s meeting has 
increased the prominence of open joint 
meetings and by a revision of rules has 
emphasized the character of the organ- 
ization as representative of the broad 
manufacturing interests of the supply 
lines of the electrical industry. 
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New Colorado Pact Idea 


Tri-State Commission for Lower Basin 
Suggested at Western Devel- 
opment Conference 


HE meeting of the Western De- 

velopment Conference on Friday, 
June 22, marked the close of the inten- 
sive four-day convention of the Pacific 
Coast Electrical Association at the 
Fairmont Hotel, San Francisco. This 
conference has been made a regular 
feature of the association’s annual con- 
vention, and the meeting this year was 
particularly interesting and well at- 
tended. Governor James G. Scrugham 
of Nevada deplored the fact that the 
Colorado River Basin states have not 
been able to get together on a plan for 
development. He suggested as a solu- 
tion to the deadlock created by the 
refusal of Arizona to ratify the Colo- 
rado River compact the formation of 
a commission by the joint action of 
Arizona, Nevada and California to be 
given authority to issue bonds and pro- 
ceed with power development on the 
lower river. Such a body would protect 
Arizona against the features of the 
compact to which she objects and would 
pave the way to an amicable settlement 
of the differences of the states concerned 
in power development in the lower 
basin. The commission proposed would 
not retail or distribute power but whole- 
sale it to existing agencies. 

Willis Booth, president of the Inter- 
national Chamber of Commerce and 
vice-president of the Guaranty Trust 
Company of New York, in speaking on 
“The Importance of the Pacific Coast 
in World Affairs,” indorsed the plan of 
Governor Scrugham and said that the 
East considers the development of the 
Colorado River the most important fac- 
tor in the growth of the West. Italy 
and other foreign countries, he said, 
have learned by experience that public 
ownership is not in the best interest of 
their development and as rapidly as 
possible are returning to private owner- 
ship of utilities. 

At the election of officers on the last 
day of the convention L. M. Klauber of 
the San Diego Consolidated Gas & Elec- 
tric Company was elected president, 
William Baurhyte of the Los Angeles 
Gas & Electric Corporation, first vice- 
president, F. A. Leach, Jr., second vice- 
president, S. B. Anderson, treasurer, 
and Samuel H. Taylor, secretary. 





Railroads Must Surrender 
Advantage at Coal Mines 


The Interstate Commerce Commission 
has overthrown the long-established 
practice of the railroads of assigning 
cars to the mines which produce their 
fuel. This always has been a thorn in 
the side of the public utilities, which 
had not been allowed to use this advan- 
tage in securing their coal. Those op- 
Posed to the practice always have con- 
tended that it results in the public’s 
paying a portion of the railroad fuel 
bill, because the operator of a mine who 
assured 100 per cent car supply can 
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afford to make a price to the railroad 
which is lower than the cost of produc- 
tion. It is contended that the abolish- 
ing of assigned cars will do a great 
deal toward stabilizing the production 
and distribution of coal in that it will 


force the railroads to provide storage. 
—_— 


Canada to Contribute to World 
Power Conference 


The government of the Dominion of 
Canada plans to take an active part in 
the World Power Conference, June, 
1924, in London, England. As a result 
of its call on the Canadian Electrical 
Association, three of the five Canadian 
papers are to be presented by members 
of the association, as follows: “Trans- 
mission and Distribution of Electrical 
Energy,” by Julian C. Smith, vice- 
president Shawinigan Water & Power 
Company, Montreal; “The Application 
of Hydro-Electric Energy for Public 
Utility Purposes,” by P. T. Davies, 
commercial manager Southern Canada 
Power Company, Montreal, and “The 
Financial Aspect of Power Develop- 
ment in Canada,” by Sir Herbert Holt, 
president Montreal Light, Heat & 
Power Company. 
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Big Plant for Cincinnati 


Union Gas & Electric Company Plans 
to Erect New Power House at 
Cost of $12,000,000 


NOTHER has been added to the 

many large generating stations now 
being planned or already under way in 
the Middle West by the announcement 
of W. W. Freeman, president of the 
Union Gas & Electric Company of Cin- 
cinnati, that before the end of the year 
plans will be completed for an addi- 
tional electric power plant to be built 
in that city by his company, at a cost 
of $12,000,000. 

Pointing out the development of the 
industry in Cincinnati, Mr. Freeman 
cited figures covering a period of sev- 
eral years. In 1921, he said, the com- 
pany registered 14,000 new electrical 
consumers, in 1922, 20,000, and 7,500 
during the first four months of 1923. 
Of the total number of consumers at the 
present time, reaching more than 100,- 
000, Mr. Freeman said, 80 per cent have 
become customers in the past six years. 

Details of construction for the new 
plant are not yet available. It is hoped 
to have the part to be built first in 
operation inside of three years. 





Canadians Discuss Accounting Problems 


With Commercial Topics, These Form Principal Theme of Montreal 
Convention, Which Is One of the Largest Ever Held by the 
Association—Technical Subjects ,; Debated 


HE Canadian Electrical Associa- 

tion held its thirty-third annual 
convention at the Mount Royal Hotel in 
Montreal on Thursday, Friday and Sat- 
urday, June 21-23. It was probably the 
best-attended convention which this 
association has ever held, and it was 
made especially ,interesting this year, 
from the standpoint of accounting, by 
the fact that the National Accounting 
Section, N. E. L. A., executive com- 
mittee held its meeting in Montreal ,on 
June 20 and its members remained over 
for the convention. Accounting was 
thus one of the principal topics. In- 
telligent commercial ,development was 
the subject to which most of one day 
was devoted, talks on residence and in- 
dustrial lighting development being 
given. 

In his presidential address on Thurs- 
day P. T. Davies, commercial manager 
Southern Canada Power Company, said, 
in response to the criticism that the 
association had heretofore devoted too 
much attention to technical matters, 
that more provision was made this year 
for commercial and accounting study, 
the Technical Section being left to run 
itself. 


PUBLIC OWNERSHIP 


With reference to public ownership 
in Canada, Mr. Davies said: 

“Your association, while insistent 
upon guarding jthe rights of its own 
member companies to live and fill a 
legitimate and protected place in our 
modern social structure, is quite satis- 


fied that time alone will show ito the 
owner of property in Ontario and also 
to the people at large the economic im- 
possibility of operating for any ,length 
of time those necessities which history 
has again and again proved can only 
be run permanently by private agents. 
“The association does;feel that it is 
unfair for any governmental body, such 
as the Hydro-Electric Commission of 
Ontario, to escape the payment of the 
normal taxes incident to the operation 
of,such a system by private ownership. 
The fact that the Hydro-Electric Com- 
mission in its operation pays neither in- 
come tax to the government of the 
country nor any provincial taxes what- 
soever is benefiting the few customers in 
Ontario at the expense of not only the 
non-users in Ontario but also every 
other; person in the Dominion of 
Canada. When this freedom from taxa- 
tion is carried to the limit that the 
Hydro-Electric system pays no sales 
taxation on the appliances which it 
buys forj;resale, a legitimate ground for 
criticism is present among those dealers 
in Ontario who have to sell in compe- 
tition with such merchandising outlets.” 
The public relations committee recom- 
mended a ,division of public relations 
work along lines now prevalent in the 
N. E. L. A. and pointed to the way the 
United States is outdistancing Canada 
in the matter ,of customer ownership. 
John W. Gilchrist, speaking to this 
point, on invitation, said that the ex- 
perience of the Commonwealth Edison 
and associated companies proved that 
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customer-ownership activities, meant no 
lowering of dignity, as originally 
feared, but that on the contrary they 
were one of the greatest elements for 
good public relations as well as ,for 
financial stability. From his experi- 
ence Mr. Gilchrist advised: “Don’t go 
at it in a half-hearted way. Don’t de- 
pend alone on over-the-counter sales. 
Don’t get discouraged at apparently 
early failure.” 


PRESENT-DAY ACCOUNTING 


At the meetings of the Accounting 
Section papers were presented corre- 
sponding to the reports of the 
N. E. L. A. but containing views and 
expressions particularly applicable to 
Canada. The principal speaker was 
H. M. Edwards, auditor of the New 
York Edison Company, who gave an 
impressive talk on the history and work 
of the Accounting Section of the 
N. E, L. A. Mr. Edwards’ address 
was responded to by A. Monroe Grier, 
former president of the Canadian 
Electrical Association. The sessions 
were also addressed by J. W. Gilchrist, 
vice-president of the Commonwealth 
Edison Company, Chicago; W. A. Jones, 
chairman National Accounting Section, 
N. E. L. A., New York City; William 
Schmidt, Jr., former chairman National 
Accounting Section, and Fred R. Jen- 
kins, accounting education committee, 
N. E. L. A. 

The great interest shown in the 
Canadian Accounting Section this year 
is largely due to the persistent efforts 
of W. Paxton Little, its chairman, who 
has given a great deal of time to stimu- 
lating its activities. Mr. Little is also 
vice-chairman of the National Account- 
ing Section, N. E. L. A. 

In the discussion of the accident pre- 
vention committee report there was a 
plea for greater executive support of 
this work. Point was made of the fact 
that there are many by-products of ac- 
cident prevention work in public rela- 
tions and in money, aside from humani- 
tarian motives. 

F. M. Feiker at the Thursday 
luncheon showed the opportunities— 
the necessity as well—for group or as- 
sociation activity in solving many of the 
present-day problems resulting from a 
complex civilization with its greater de- 
mands and higher costs. 


TECHNICAL SESSIONS 


As usual, the reports of all commit- 
tees were printed in advance and avail- 
able for study before the meetings. In 
the discussion of the electrical ap- 
paratus committee report P. T. Davies 
said he felt that ideas of distribution 
to the customer would eventually have 
to undergo radical changes. As a sug- 
gestion, for example, he mentioned the 
idea of 2,200-volt or 4,400-volt distri- 
bution to the customer with concentric 
cables—the outer grounded sheath 
being one conductor—with voltage 
regulation on the customer’s premises. 
He also predicted a commercial develop- 
ment of from 500 kw.-hr. to 1,000 
kw.-hr. per month to the average cus- 
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tomer as a load to be reckoned with in 
technical development of distribution 
systems. 

In discussing the meter committee re- 
port, it was brought out that records 
show meters from smaller companies 
to be more frequently in error than 
those of larger ones. It was also stated 
that meters mounted outdoors so that 
they are subjected to the extremes of 
heat and cold are generally affected in 
such a way that they get slow. 

Wills Maclachlan, discussing over- 
head lines, said trained linemen are get- 
ting more and more scarce, that simple 
things are not understood by linemen 
or bosses, and that one problem the 
companies have is to educate linemen. 


DINNER-DANC2 


The dinner-dance on Thursday eve- 
ning was an elaborate and well-attended 
affair. John W. Gilchrist, in his ad- 
dress, dwelt on the three points of pub- 
lic relations, customer ownership, and 
possibilities for the sale of appliances. 
The first included employee relations, 
which should come first; the second 
put a stop to government ownership 
theories, and the third should be de- 
veloped by the trustees of electrical 
supply as a duty to the public. 

“We are not doing what we ought to 
do,” said Mr. Gilchrist, “from the 
standpoint of our shareholders and the 
greater obligation to the public. We 
do not appreciate the extent to which 
these devices actually give strength and 
health and serve the welfare of our na- 
tion.” Mr. Gilchrist then pleaded for a 
cost analysis and a profit basis of carry- 
ing on merchandising business. On the 
small scale of years ago losses could 
be charged as promotion, but not on a 
large scale. He pointed out the charac- 
ter of men on the merchandising policy 
committee of the N. E. L. A. as indic- 
ative of the magnitude and importance 
of the problem as viewed by the in- 
dustry. 

RESIDENCE LIGHTING 


The Friday morning session was 
devoted largely to residence lighting as 
a means of increasing business and in- 
terpreting electric service to the public. 
M. Luckiesh interpreted the N. E. L. A. 
committee report on this subject, show- 
ing how to use it, and further elaborated 
on methods of residence lighting, illus- 
trating his talk with lantern slides. Mr. 
Luckiesh suggested that electrical men 
watch real-estate plans and sales and 
get in on the ground floor of residence 
home-lighting plans, 

W. H. Johnson, president-elect N. E. 
L. A., at luncheon Friday, said the past 
year of the association was its most 
successful one and had been largely 
devoted to public relations and cus- 
tomer ownership. One reason why the 
good work of the electrical industry is 
not fully recognized is that it is so well 
done. Publicity, not prepaganda, is 
needed, and more of it. Mr. Johnson 
gave great credit for the present posi- 
tion of the central-station industry to 
the work of the N. E. L. A. and urged 
continued and greater co-operation be- 
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tween the central stations of the United 
States and Canada. 

L. A. Hawkins of the General Elecc- 
tric research laboratory warned against 
the excessive use of the word “re- 
search” and said the industry must 
plan to go forward with fundamental 
research and not slip back to the pre- 
war condition of calling “experiment- 
ing” research. He said that about 30 
per cent of the General Electric Com- 
pany’s business was on things which 
originated in the General Electric re- 
search laboratory. 

Mr. Hawkins traced the research 
which led to the present large vacuum 
tubes and predicted the future trans- 
mission of energy by tube-controlled 
high-tension direct-current lines. He 
emphasized that all research must 
“keep its touch with firm earth” and 
have sufficient contact with practice to 
give it strength and guidance. 

At the Friday afternoon session S. G, 
Hibben talked on industrial lighting, 
illustrating his remarks by experiment 
and lantern slide. The possibilities of 
the development of this business are 
entirely impossible of prediction for 
present intensities are as yet so far be- 
low daylight that it is not practicable 
to tell where artificial light should stop, 
Mr. Hibben said. There is much to be 
done also in methods of application. 

Street and highway lighting and 
shop-window lighting were also dis- 
cussed. 


ELECTRICAL VETERANS’ NIGHT 


An innovation in the way of an 
“electrical veterans’ night” was staged 
on Friday evening, at which a large 
number of those twenty years or more 
in the electrical business took a promi- 
nent part. 

Saturday morning was devoted to an 
analysis of how to get insurance rate 
reductions as outlined by the N. E. 
L. A., to customer ownership and to 
meter seals. The attempt is being 
made to extend the period at which cus- 
tomers’ meters must be sent to the 
government for check from the present 
period of five years to ten years. 





Canada to Separate Lighting 
and Heating Figures 


According to President P. T. Davies 
of the Canadian Electrical Association, 
“cost of living” figures in Canada will 
no longer contain misleading figures on 
lighting as an element of cost of living. 
Representations were made and data 
presented to the Minister of Trade and 
Commerce which persuaded him to 
separate out the item of lighting from 
heating, so that in the future, instead 
of the items being combined and show- 
ing apparently, for example, that light- 
ing in 1923 is 188 per cent of 1914 
prices, they will show a decrease in the 
average cost of lighting per ‘amily 
during this period. The Minister has 
announced that he has the necessary 
information and that his statistical de- 
partment is at work on the average 
figures. 
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Commission Prevents Link 


Alabama Power May Not Build Line 
from Huntsville to Muscle Shoals— 
Postpones Action on Lock 17 


OT only has the Federal Power 

Commission, as reported last week 
(page 1486), postponed action on the 
issue of a license to the Alabama Power 
Company for its proposed development 
at Lock 17 on the Black Warrior River, 
near Tuscaloosa, but the Alabama Pub- 
lic Service Commission has indefinitely 
postponed consideration of the power 
company’s petition for permission to 
build a hydro-electric plant there. 
The commission has also denied to the 
company the right to erect a trans- 
mission line from Huntsville to the 
government steam plant at Muscle 
Shoals. 

The commission based its action on 
the Lock 17 petition on several grounds. 
It held that the power company had 
failed to show how much it proposed 
to pay the government for the power 
to be developed and that no detailed 
survey had yet been made of the War- 
rior River. Piecemeal development of 
the power in the state should not be 
permitted, the board said, adding that 
it had been advised that the Legisla- 
ture at. the coming session will devise 
a comprehensive policy on water-power 
development. 

In denying the petition of the power 
company to construct the Sheffield- 
Huntsville transmission line, which (as 
shown in the ELECTRICAL WorLpD for 
May 5, page 1052) would give the com- 
pany a transmission “ring” from Mus- 
cle Shoals to Mitchell Dam and back 
by Anniston and Huntsville, the com- 
mission contended that the power com- 
pany does not own the government 
steam plant at Sheffield or the trans- 
mission line from Gorgas to Sheffield. 
The commission said that the govern- 
ment might end its contract with the 
Alabama Power Company for the Shef- 
field plant and the Gorgas line. On 
this account it could not allow the 
company to spend more than $600,000 
in building the proposed line. The 
commission maintained that the com- 
pany should give Huntsville power 
from some other source, but did not 
suggest a way. Huntsville’s power 
needs would not be solved by erection 
of the line, according to the utility 
board, 





Last Unit of San Francisquito 
No. 1 Cut In 


On Sunday, June 10, the last 16,000- 
hp. generating unit of the Los Angeles 
municipal power plant No. 1 in the San 
Francisquito Canyon went into service. 
The new unit, constructed at a cost of 
more than $300,000 from the revenues 
of the municipal bureau of power and 
light, marks the limit of hydro-electric 
development along the Los Angeles 
aquecuct, the improvement bringing No. 
1 plant to a generating capacity of 
58,000 hp. The total capacity of the 
five municipal power plants, it was an- 
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nounced by Chief Electrical Engineer 
E. F. Scattergood of the power bureau, 
now is 115,000 hp. Despite the addi- 
tional supply, the Bureau of Power and 
Light will still be forced to purchase 
more than 30 per cent of the electricity 
the city distributes to its consumers. 





Progress of Arkansas Light & 
Power Company 


Work on the Remmel Dam, on the 
Ouachita River, between Malvern and 
Hot Springs, Ark., has, as already an- 
nounced in the ELECTRICAL WORLD, been 
begun by the Arkansas Light & Power 
Company, Pine Bluff. This com- 
pany, under the guidance of President 
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TRANSMISSION SYSTEM OF ARKANSAS LIGHT 
& PoWER COMPANY 


H. C. Couch, is now operating ten cen- 
tral power stations, more than 500 
miles of transmission lines, thousands 
of miles of distribution systems and 
serving growing cities and towns and 
hundreds of farms in sixteen counties 
containing one-quarter of the popula- 
tion of Arkansas. 

The Remmel Dam will be 50 ft. to 
60 ft. high and 900 ft. long at the crest. 
The power station at this dam will 
produce 15,000 hp. The cost is esti- 
mated at $1,500,000. Two other dams 
and power stations are provided for 
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in the ten-year program, which con- 
templates converting the water power 
of the Ouachita River into 120,000 hp. 
of electrical energy, incidentally con- 


trolling floods in the river. The stor- 
age capacity will be equal to 1,000,000 
acre feet, equivalent to a lake 70 miles 
long by one mile wide. The estimatea 
cost of the entire program is placed 
at $15,000,000. 

The second dam and power station 
will be constructed at what is known 
as the Carpenter Dam site, a few miles 
south of Hot Springs, and the third 
dam and station at the Blanco Springs 
site, a few miles northwest of Hot 
Springs. The Carpenter Dam _ will 
have a height of 100 ft. and a length 
of 1,340 ft. The Blanco Springs Dam 
will be 130 ft. to 175 ft. high and 905 ft. 
long. 





Detroit Council Votes to Buy 
Four 20,000-Kw. Units 


The Detroit City Council has rejected 
the proposal of the Detroit Edison 
Company to furnish power for the 
street railway and public lighting on 
the east side under a ten-year agree- 
ment, provided that the city limited 
its own proposed municipal power plant 
to three turbo-units of 20,000 kw. rating 
each. Instead, the Council voted unani- 
mously to reaffirm its approval of the 
letting of a contract to the Westing- 
house Electric & Manufacturing Com- 
pany for the installation of four turbo- 
generators of 20,000 kw. rating each 
in the new power plant to be built by 
the city at the foot of Morrell Street. 
The contract calls for a total expendi- 
ture of $1,254,000, to be paid for out of 
a twelve-million-dollar bond issue. 

The Edison company’s proposal was 
to furnish power to the city at a sug- 
gested cost of 1.3 cents a kilowatt-hour, 
the ultimate rate to be fixed by the 
Michigan Public Utilities Commission. 

The city’s requirements for power 
now closely approach 60,000 kw. It is 
the intention to hold one of the West- 
inghouse units in reserve. The new 
plant is to be so designed as to admit 
of expansion. It is to be completed 
in 1925, and will, according to expert 
opinion, cost $12,000,000. 


Rernmel Dam 


Malvern HR 


PROPOSED DEVELOPMENT OF OUACHITA RIVER BY ARKANSAS LIGHT & PowER COMPANY 
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F. A. E. S. Will Be Represented 
at World Power Conference 


Growing participation by engineers 
in public affairs was strongly evident 
at the June meeting in St. Paul of the 
executive board of the American En- 
gineering Council of the Federated 
American Engineering Societies. Gen- 
eral round-table discussion revealed 
that local groups in many sections of 
the country are taking a constructive 
part in solving community problems. 
This local effort embraces traffic, smoke 
abatement, water supply, city planning, 
state and municipal legislation relating 


to engineering matters and related 
subjects. 
The committees on transportation, 


coal storage and a proposed registra- 
tion law for engineers reported and 
will continue their work along the same 
progressive lines. A request was re- 
ceived from the Cleveland Engineering 
Society asking that the federation sup- 
port the movement for the appointment 
by Congress of a technical commission 
to make a thorough study of the engi- 
neering and economic phases of the 
proposed St. Lawrence waterway before 
making any definite decision regarding 
the project. 

The executive board voted to partici- 
pate in the World Power Conference to 
be held in London in 1924 and author- 
ized President Cooley to appoint rep- 
resentatives. It accepted an invitation 
from the Chamber of Commerce of 
Rochester, N. Y., to hold its next meet- 
ing there during the first two weeks 
in October. 





Lynn Company to Sell Railway 
9,000,000 Kw.-Hr. a Year 


The Eastern Massachusetts Street 
Railway Company has entered into a 
contract with the Lynn Gas & Electric 
Company under which the street rail- 
way will be supplied with all of the elec- 
trical energy required for the operation 
of its electric cars in its Lynn division, 
consisting of about 60 miles of track in 
Lynn, Saugus and Swampscott. 

The lighting company expects to be- 
gin ‘to supply electric power under the 
contract not later than Feb. 15, 1924. 
The power will be in the form of 13,200- 
volt alternating current, transmitted 
through about one mile of duplicate 
underground cables to the new sub- 
station of-the railway company, to be 
erected at the center of direct-current 
distribution, near the corner of Union 
and.Washington Streets, Lynn. The 
substation, which will cost $125,000, is 
to house three 1,500-kw. standard ro- 
tary convertible anits and _ control 
equipment, with room for an additional 
1,500-kw. unit. It will be manually 
operated. 

The lighting company will realize 
material savings in fuel economy made 
possible by better plant and machine 
load factor, reduction in labor costs per 
unit of electrical energy sold and re- 
duction in average distribution losses, 
the block of 9,000,000 kw.-hr. per year 
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being sold to the railway company, at 
the lighting company’s station. The 
railway company will be able to realize 
more fully the economy of light rolling 
stock resulting from taking energy 
from a source where the cost is propor- 
tional to the amount of energy needed 
and used. It also will profit from the 
reduction in unit costs due to improve- 
ment in fuel economy and the reduction 
in cost of station labor due to the com- 
bination of the two plants. The con- 
tract was negotiated by Macomber & 
West, engineers, Boston. 





Fuel and Public Relations 
Ohio Men’s Topics 


Steam generation by powdered fuel 
and with mechanical stokers, public 
relations and new-business problems 
will dominate the program of the Ohio 
Electric Light Association convention, 
which will be held at Cedar Point, 
Ohio, from July 10 to 13. The Wednes- 
day morning session will be given over 
entirely to the East Central Geo- 
graphic Division of the N. E. L. A., 
consisting of Ohio, Kentucky and West 
Virginia, and the afternoon to sports. 
On Thursday afternoon Newton D. 
Baker, ex-Secretary of War, will de- 
liver an address. The annual banquet 
will be held Thursday evening. The 
tentative program follows: 


TUESDAY, JULY 10 
Afternoon.—President’s address, report 
of secretary-treasurer, report of executive 
committee. 


WEDNESDAY, JULY 11 


Morning.—“United Utility Effort,” Don- 
ald McDonald. Louisville Gas & Electric 
Company ; “How a Public Utility Company 
Can Promote Sound Public Relations,” 
Victor H. Morgan, Cleveland; “Utility De- 
velopment in West Virginia,” A. Bliss: Mc- 
Crum, secretary Utilities Association, 
Charleston, W. Va, 


THURSDAY, JULY 12 

Morning.—‘Future Emphasis in Public 
Utility Regulation,” Prof. C. O. Ruggles, 
Columbus; report of new-business co-opera- 
tions -committee, 'C. G. Bichelberger and 
A.C. Shepherd; ‘Merchandising -Wiring,”’ 
G. H. Miller; ‘““Merchandising Light,’’ A: E. 
Turner; “Merchandising Appliances,” C.’S. 
Beardsley. 

Afternoon.—“League of Nations or a 
World Court?” Newton D. Baker; report of 
meter committee, J: L. Wright. 


FRIDAY, JULY 13 

Morning.—Report of transmission and 
distribution committee, R. R. Krammes; re- 
port of station-operating committee, J. J. 
_ Dolan; “Mechanical Stokers and the Fu- 
ture of Burning Coal,” C. F. Herrington; 
“Generation of Steam by Powdered : Fuel,” 

Joseph G., Worker; election of officers. 





Ford May Generate 25,000,000 


Kw.-Hr. a. Year at Ironwood 


The Ford Motor Company of Detroit 
has applied to the Wisconsin Railroad 
Commission for a permit to construct, 
operate and maintain a dam in the 
Menominee River in Florence County, 
Wis. The dam would be 400 ft. long 
and 30 ft. high, designed to provide 
water power to develop 25,000,000 
kw.-hr. of electrical energy annually 
for the Ford plant in northern Michi- 
gan. The site is 3 miles west of Iron- 
wood, Mich., which is the boundary 
between Wisconsin and upper Michigan. 
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Southern Power Suit Off 


Dispute with North Carolina Cotton 
Mills Is Settled, the Latter 
Paying Rates Asked 


JUDICIAL order in the United 

States District Court in Greens- 
boro, N. C., signed by Judge James E. 
Boyd, brought to a close the long-pend- 
ing litigation between the Southern 
Power Company and sixteen cotton 
mills in North Carolina. As previously 
related in the ELECTRICAL WORLD, the 
Southern Power Company sued the 
mills for sums alleged to be due for 
electrical energy at rates fixed by the 
North Carolina Corporation Commis- 
sion and many of the mills refused 
payment, alleging breach of contract 
and that the new rates were excessive. 
Judge Boyd’s order, which explains the 
basis of settlement, reads: 

“The plaintiff [Southern Power Com- 
pany], through its attorney, W. S. O’B. 
Robinson, Jr., having come into court 
at this, the June term, 1923, and an- 
nounced that the defendant [the mill 
company in each case] has fully paid 
the alleged indebtedness for the re- 
covery of which this action was insti- 
tuted, and that all matters of difference 
between the parties have been settled, 
and having consented that this action 
be dismissed at the cost of the plaintiff, 
except that no attorney’s fees be taxed 
in the costs, it is adjudged that the 
plaintiff’s action be and the same is 
hereby dismissed and that the plaintiff 
pay the costs to be taxed by the clerk, 
but that no attorney’s fees be included 
in the costs.” 

Although there were only sixteen 
defendants in the action affected by 
this final decree, a total of twenty-six 
suits were settled, there being in some 
instances two suits against the same 
defendant company. 





Weaver’s Books on French 
History Go to Princeton 


Among the many interests of the late 
W. D. Weaver, long the editor of the 
ELECTRICAL WORLD, was the study of 
the French Revolution, and his collec- 
tion of books and pamphlets on this 
period of history was an extremely val- 
uable one, comprising three thousand 
or more entries. In the later years of 
his life this collection was housed in 
Mr. Weaver’s residence at Charlottes- 
ville, Va., where he delighted to show 
it to his friends and visitors. 

The collection has just been pur- 
chased by James H. McGraw, presi- 
dent McGraw-Hill Cémpany, and by 
him presented to Princeton University 
for incorporation in its library. In 
making the donation to Princeton 
through President John Grier Hibben, 
Mr. McGraw said that he was prompted 
by his high regard for Mr. Weaver and 
by a motive to make the valuable col- 
lection available to students of Prince- 
ton and “to show my appreciation of 
what Princeton University has done for 
the higher education of the young men 
of our time.” 
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Public Service, Industry and Business 


These Three Fields for the Engineer Are Discussed Before the 
S. P. E. E. at Ithaca—Educational Specialization by 
Function as Well as by Industry Advocated 


THER proceedings of the annual 
O meeting of the Society for the Pro- 
motion of Engineering Education, held 
at Cornell University, Ithaca, N. Y., 
last week, besides those summarized in 
the ELECTRICAL WoRLD for June 23, in- 
cluded a paper by T. H. MacDonald, 
chief of the Bureau of Public Roads, 
Washington, D. C., on “The Engineer 
as a Leader in Public Service,” in which 
he said that, although the public does 
not hastily impose authority on any 
class or group of men, but waits for 
demonstrations of competency, the 
accomplishments of engineers have 
changed the conception of government 
and modified the ways heretofore used 
to support human existence. Regula- 
tory commissions he termed a fourth 
branch of the government, constantly 
engaged in constructive investigation 
and research. 

“The Engineer as a Leader in 
Transportation” was the topic of E. H. 
Lee, chief engineer Chicago & Northern 
Indiana Railroad, who told how human 
relationship became important and is 
now the primary factor in railroad de- 
velopment. 


THE ENGINEER IN INDUSTRY 


Dealing with “The Engineer as a 
Leader in Industry,” O. S. Lyford of 
the National Industrial Conference 
Board, whose paper was the result of 
the work of a joint committee, said 
that engineers should be leaders be- 
cause they have a_ well-considered 
method of attack and a scientific mind. 
Three questions presented themselves: 
Does industry need more or fewer en- 
gineers than are now available? What 
kind of education should they have? 
What is the responsibility of the in- 
dustry in their work? Final answer 
can be had only through co-operative 
effort. One big factor will be the keen 
competition of European countries 
when they emerge from the present 
political, financial and industrial slump. 

The percentage that the college men 
bear to the adult males of the nation is, 
Mr. Lyford pointed out, very small. We 
have 129 engineering schools with 
53,000 students enrolled. They form an 
essential part of industry, and indus- 
try is showing a growing tendency to 
select and use them. A study of grad- 
uates who have been out of Rensselaer, 
Harvard, Lehigh and Stevens for five, 
ten, twenty and twenty-five years shows 
a decided shift from engineering work 
to other work as years elapse. Some of 
the shift is due to failure, but most is 
due to a logical change in occupation 
and promotion to positions of leader- 
ship and responsibility. 

The following recommendations of a 
group of executives were embodied in 
Mr. Lyford’s paper: (1) Methods of 
Selec‘ion should be improved; (2) bet- 
ter fundamental training is needed and 
hot specific training; (3) broader 


training should be given; (4) more 
practical training for instruction should 
be required, and (5) more practical 
training should be incorporated with 
the theoretical, preferably during the 
course. The paper was discussed by 
Dean A. A. Potter of Purdue, Dean 
P. F. Walker of Kansas and Prof. 
P. M. Lincoln of Cornell. 


THE ENGINEER IN BUSINESS 


W. E. Wickenden, assistant vice- 
president American Telephone & Tele- 
graph Company, spoke on “The Engi- 
neer in Business,” and read a report 
from a committee which held that a 
broader equipment must be possessed 
by engineering teaching staffs and that 
economic and physical analyses should 
be a larger element in the pedagogical 
process. The broad viewpoint of engi- 
neering must, the report said, be the 
engineering and economic adaptation of 
science for industrial and social well 
being. The place of the engineer as a 
leader in business is not assured, Mr. 
Wickenden asserted, although his lead- 
ership in industry is assured. The busi- 
ness world is dominated by considera- 
tions which offer handicaps to engi- 
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neers, and leaders cannot be produced 
in standardized lots by schools. They 
possess no standardized qualities. He 
cautioned the educators about attempt- 
ing to train leaders directly through 
any college course. 


FUNCTIONAL TRAINING 


Prof. Edward Bennett of the Uni- 
versity of Wisconsin presented a care- 
fully reasoned paper on “Engineering 
Courses for the Functional Rather than 
the Industrial Divisions of Engineer- 
ing.” He made a plea for the recogni- 
tion of the necessity for a new type of 
specialization in engineering education, 
grouping the functional divisions under 
the basic classifications “sales,” “man- 
agement,” “supervision,” “design” and 
“research,” which all alike should run 
through the industrial engineering divi- 
sions—civil, mining, mechanical, elec- 
trical, chemical, etc., each with its 
various subdivisions. “The distinctive 
general feature of the functional engi- 
neering courses,” said Professor Ben- 
nett, “should be the separate provision 
for the needs of men of superior apti- 
tude and for those of moderate apti- 
tude by profoundly technical and mod- 
erately technical treatments of the dif- 
ferent branches of science, particularly 
of the introductory mathematics and 
physics of the first two years.” 

Prof. H. E. Dyche, head of the de- 
partment of electrical engineering of 
the University of Pittsburgh, discussed 





Electric Cooking and Galley Equipment on Leviathan 


HE accompanying photograph 

shows an electric range and broiler 
in the Ritz-Carlton galley of the steam- 
ship Leviathan, which will leave on its 
first trip to Europe in its reconditioned 
form as an American passenger ship 
on July 4. The service in the Ritz- 
Carlton galley is completely electric, 
consisting of six Edison hotel-type 
heavy-duty ranges, two smaller-size 
broilers and one No. 200 baking oven. 
In the dining rooms electrically heated 
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service tables keep the courses at right 
temperatures while meals are being 
served, reducing the waiters’ trips. All 
serving pantries and bars are equipped 
with a small griddle or two-burner hot 
plate for serving. Without electric 
equipment this class of service is impos- 
sible on board ship. 

The entire cooking and galley in- 
stallation on the Leviathan is the 
product of the Edison Electric Appli- 
ance Company, Chicago. 
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‘Fundamentals” as applied to electrical 
engineering courses, giving a sym- 
posium of opinions expressed by many 
electrical engineers and executives. 


ELECTRICAL WORLD 


Dean Perley F. Walker, dean of the 
School of Engineering of Kansas Uni- 
versity, was elected president of the 
society for the coming year. 





Divisional Work Praised at Minneapolis 


Its Advantages Find Recognition from Delegates to North Central 
Geographic Division, N. E. L. A.—Distribution Losses, 
Rural Lines and Safety Discussed 


OW the best brains of the industry 

have been made available to all 
central-station men who care to avail 
themselves of the opportunities offered 
by the organization and work of the 
National Electric Light Association and 
its geographic divisions was recounted 
by L. O. Gordon of Albert Lea, Minn., 
in discussing the value of the North 
Central Geographic Division to oper- 
ators of small plants before the con- 
vention of this division at Minneapolis 
held last week from Wednesday to 
Friday. Pointing out the opportunity 
that the small-plant operators have to 
come together in the geographic divi- 
sion meetings for a discussion of their 
individual problems and the way in 
which the work of all the national com- 
mittees is brought directly to the mem- 
bers of the divisions, he expressed the 
opinion that attendance at the division 
meetings is of greater benefit to the 
small than to the large operators. 

C. G. Hadley of Rochester, Minn., 
dwelt upon the work of the national 
association in the coal-supply troubles, 
the work of the accounting and rural 
lines committees and the public rela- 
tions work as things that in them- 
selves had returned more to the small- 
plant operators than the dues of the 
association had cost. Further discus- 
sion brought out the view that con- 
vention programs should be arranged 
to promote informal discussion of com- 
mon problems among men unaccus- 
tomed to public speaking and discus- 
sion, and action was taken to arrange 
for such discussions at the next 
meeting. 

Lee Boyer of Deadwood, S. D., thought 
that more attention should be given 
construction and operation. Public re- 
lations, he said, are relatively less im- 
portant in very small communities be- 
cause close personal contact with cus- 
tomers necessarily exists there. 


REDUCING SYSTEM LOSSES 


Pointing out that losses of energy 
up to 35 per cent were not uncommon 
in small distribution systems, D. M. 
Bunn of Minneapolis said that the 
three-phase, four-wire system meets 
distribution needs best and provides 
the greatest capacity per dollar in- 
vested. He criticised the common prac- 
tice in minor plants of putting up too 
small copper and too many trans- 
formers of small capacity and recom- 
mended a careful study of territory so 
that future growth could be provided 
for and the practice of tacking on con- 
ductors and equipment without con- 
sideration of their effect on losses 


avoided. He gave an example of the 
difference between a two-wire No. 8 
copper-wire secondary circuit which 
had been found in use in a small sys- 
tem and the three-wire No. 6 circuit 
that was substituted, losses between 
the transformer and the consumers’ 
premises being reduced from 7.6 to 4.4 
per cent. Mr. Bunn recommended re- 
ducing the number of transformers to 
as low a value as possible, using the 
larger sizes as a means of cutting the 
energy losses. The effect of poor power 
factor in causing losses was brought 
out, and the speaker cited instances in 
which the use of synchronous or static 
condensers had not only improved dis- 
tribution conditions but had made ac- 
tual savings to power customers who 
were purchasing energy under a rate 
with a power-factor penalty clause. 

S. B. Hood called attention to the 
need of using induction regulators in 
securing economy. Lee Boyer char- 
acterized the use of No. 8 copper wire 
on overhead lines as a fallacy because 
of its lack of mechanical strength and 
said that care must be taken in the 
location of condenser equipment so that 
as far as possible the transfer of watt- 
less current can be avoided. Oscar 
Gaarden questioned whether some of 
the uses suggested for condenser equip- 
ment could be justified, saying that the 
installation of such equipment was a 
matter of balancing the cost against the 
savings. 


ELECTRICITY AS A PLANT HAZARD 


In discussing accident prevention 
C. B. Scott of Chicago said that, though 
an analysis of ten thousand accidents 
in central-station work had shown that 
only 9 per cent were due to electricity, 
this 9 per cent included 75 per cent of 
the fatalities, 70 per cent of the lost 
time and the same percentage of the 
cost. Switching operations, careless- 
ness in killing and re-energizing lines 
and overloading of apparatus are, he 
said, principal causes of accidents. He 
criticised linemen for their frequent 
violation of fundamental safety rules 
and obstinate failure to use safety de- 
vices. Accidents were due 88 per cent 
to man failure and 12 per cent to con- 
dition of the physica] property. Care- 
ful selection of men, constant preaching 
of individual responsibility and, above 
all, close supervision are the remedy. 

Arthur Huntington of the Iowa Rail- 
way & Light Company told of the or- 
ganization of the Committee on the 
Use of Electricity in Agriculture, in 
which the American Farm Bureau Fed- 
eration. National Electric Light Asso- 
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ciation, American Society of Agricu)- 
ture, Department of Agriculture and 
individual electric plant manufacturers 
are interested. 

Prof. G. D. Shepardson of the electri- 
cal engineering department of the Uni- 
versity of Minnesota urged co-operation 
between the electrical and agricultural 
interests, suggesting among other 
things a study of the use of electric 
trucks on the farm, refrigeration, irri- 
gation in the non-irrigated sections of 
the country and the study of industries 
of the manufacturing type that might 
be developed in the rural sections as 
off-season occupations. Highway con- 
struction would better load factors on 
rural lines. 


FARMER Has RIGHT TO ELECTRICITY 


Prof. E. A. Stewart of the agricul- 
tural department of the state univer- 
sity said that the use of electrical 
energy by the farmer might not be 
profitable in all cases, but, regardless 
of this, the farmer is entitled to its use 
as a means of improving his living 
conditions. He said that the farmer 
must expect to pay the cost of the serv- 
ice and in a keen analysis of rate forms 
pointed out the weakness of the mini- 
mum-charge forms of rates, which, he 
said, either by a high minimum charge 
and a low energy rate or a low mini- 
mum charge and high energy rate dis- 
couraged the use of energy. Professor 
Stewart said that a fixed service charge 
and a low energy rate was the best 
means of building up usage. He criti- 
cised the lack of uniformity in build- 
ing lines and giving service, said that 
this had created distrust in the mind of 
the farmer and called attention to a 
form of contract being worked out in 
the department of agriculture in the 
state university. 

C. A. Atherton, chairman of the rural 
electric service committee of the Ameri- 
can Society of Agricultural Engineers, 
said that the discussion of the problem 
among sO many groups was promising 
and brought greater possibilities of a 
solution. 

J. E. Davidson, vice-president of the 
National Electric Light Association, 
gave a summary of the work of the 
association during the past year and 
told of the convention in New York. 
Henry S. Ives of Chicago, speaking for 
the insurance interests, took a strong 
stand against government control of 
business. N. W. Kingsley of the North- 
western Bell Telephone Company gave 
a chalk talk on the causes of and rem- 
edies for inductive interference. W. J. 
Canada, engineer of the National Elec- 
tric Light Association, also spoke on 
this subject. 

The convention was the largest held 
in the four years of the existence of the 
division, 405 being registered. R. M. 
Howard of Winona, Minn., was elected 
president for the coming year, with 
G. O. House of St. Paul as vice-presl- 
dent. Recommendation was made to 
the executive committee that a per- 
manent secretary be engaged. It was 
also recommended that a committee on 
public utility information be formed. 
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New York Electrical Society 
Seeks Sustaining Members 


To cover the increased expenses 
which have lately confronted the New 
York Electrical Society it is proposed 
by constitutional amendment to es- 
tablish a class of “sustaining members” 
which will be recruited from _indi- 
viduals, companies, firms or associations 
“interested in the objects of the so- 
ciety and desirous of contributing to 
its support.” The annual dues for this 
new class of members will be $10 for 
individuals and $25 to $100 optionally 
for companies, firms or associations. 
An appeal will be sent out for a liberal 
enlistment of sustaining members 
throughout the metropolitan district, 
and no doubt is felt that it will meet 
a full response from individuals and 
organizations interested in the develop- 
ment and progress of the electrical in- 
dustry. 

The New York Electrical Society is 
the oldest electrical society in the coun- 
try and has had an uninterrupted his- 
tory of achievement. Its activities are 
of such a broad character that they do 
not conflict with, but rather supple- 
ment, the work of other electrical 
societies and associations. Philip 
Torchio is president and Thomas Com- 
merford Martin secretary of the society. 





Georgia Electrical Association 
Meets at Tybee 


At the second annual convention of 
the Georgia Electrical Association, held 
at Tybee on June 21, President L. W. 
Roberts, Jr., led a discussion on the sub- 
ject of the letting of general building 
contracts and electrical installation con- 
tracts separately. 

A plea for the use of non-technical 
terms in selling electrical goods to the 
retail trade was made by M. C. Turpin 
of the Westinghouse Electric & Manu- 
facturing Company. Mr. Turpin said 
that two of the largest electrical goods 
firms have recognized the value of a 
well-trained sales force and are em- 
phasizing this phase of their distribu- 
tion system. He asserted that there 
are seven million electric flatirons in 
use in the United States and that nearly 
four million vacuum cleaners are now 
installed in the homes of the country. 
The majority of the three and a half 
million fans in use are in business 
offices, and Mr. Turpin pointed out the 
field for the sale of fans in the homes. 
He also discussed window-display and 
other methods of advertising. 

W. D. Yates of the General Electric 
Company also addressed the gathering. 
New officers were elected as follows: 
President, J. E. Mellett, Atlanta; vice- 
president, Henry Morton, Columbus; 
Secretary-treasurer, W. C. Drake, At- 
lantz. The members of the executive 
committee, of which Norton Frierson of 
Savannah is chairman, are C. F. Lud- 
wig, Dublin; Joseph McNeil, Augusta; 
Sam Hatfield, Macon, and F. C. Lan- 
dors, Valdosta. 
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Brief News Notes 


Cedar Rapids to Have New Turbine. 
—The Iowa Railway & Light Company 


has ordered a 10,000-kw. turbo-gen- 
erator for its Cedar Rapids plant which 
is expected to be installed before the 
end of the year. In the boiler room 
a 680-hp. boiler with a chain-grate 
stoker will be installed. The total cost 
will be $500,000. 


Fort Dodge Spending $750,000 for 
Extensions.—Construction work on the 
new generating plant of the Fort Dodge 
(Iowa) Gas & Electric Company, to cost 
$750,000, is rapidly progressing. The 
foundations are completed and boilers 
are being installed. Operation of the 
first unit will be started about Nov. 1. 
When completed the plant will have a 
capacity of 15,000 kw. 


Savannah Companies Are Merged.— 
The Savannah (Ga.) Electric & Power 
Company has arranged to purchase the 
entire business and plant of the Savan- 
nah Lighting Corporation for the sum 
of $1,062,894. The electric company 
has applied to the Georgia Public Serv- 
ice Commission for authority to issue 
$1,000,000 of two-year 64 per cent gold 
notes to be utilized in the purchase of 
the lighting corporation. 


Consumers’ Power Said to Have Ab- 
sorbed Citizens’ Electric of Battle 
Creek.—The Citizens’ Electric Company 
of Battle Creek, Mich., which has for 
some time been in the hands of a re- 
ceiver, has been disposed of by public 
sale for $765,000 to an agent thought 
to be acting for the Consumers’ Power 
Company, in whose territory Battle 
Creek has long been included. The 
sale must be confirmed by the courts 
and approved by the Michigan Public 
Utilities Commission. 


War Radio Code Drawn Up.—A com- 
plete code governing the use of wireless 
in time of war is the unique feature of 
the agreement on war rules by repre- 
sentatives of the governments of the 
United States, France, England, Italy 
and Japan, assembled at The Hague 
under authority of a resolution adopted 
at the Washington Arms Conference. 
It is the first time such a code has 
been drafted. By this code a neutral 
vessel or airship transmitting military 
intelligence for the immediate use of a 
belligerent will be subject to attack or 
capture. 


Montana Power Company Volunteers 
Rate Reduction.—The Montana Power 
Company has requested the Public Serv- 
ice Commission of Montana to permit it 
to make a voluntary reduction in its 
rates. The action comes in answer to 
a citation to show cause why there 
should not be a substantial reduction. 
The new schedule proposed by the 
power company provides for a reduc- 
tion ranging from 2 cents per kilowatt- 
hour for the first 100 kw.-hr. to 4 
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cents for all consumption in excess of 
150 kw.-hr. for residential service. 
The rates are designed to save from 
$288,000 to $300,000 a year to 40,000 
customers. 


Interconnection in Ohio.—Toledo be- 
came a part of the great power trans- 
mission line tying together Pittsburgh, 
Youngstown, Warren, Alliance, Canton 
and the Toledo district recently when 
the connecting line between Toledo and 
Pemberville went into operation at 66,- 
000 volts. At the latter city the power 
goes over the lines of the Ohio Power 
Company to Fostoria and from there 
over the lines of the Ohio Public Service 
Corporation to Cleveland, Mansfield and 
other Ohio cities. The link between 
Warren and Alliance has also gone into 
operation. It transmits energy at 132,- 
000 volts. 


Reduction in Indianapolis Charges.— 
A considerable reduction in the rates 
for electrical energy charged large in- 
dustrial consumers in Indianapolis by 
the Indianapolis Light & Heat Company 
and the Merchants’ Heat & Light Com- 
pany has been ordered by the Indiana 
Public Service Commission, effective at 
once. The reduction will benefit sev- 
eral hundred firms and will in some 
cases be as much as 10 percent. It is 
estimated that it will reduce the rev- 
enue of the first-named company from 
$80,000 to $100,000 a year and that of 
the Merchants’ company from $40,000 
to $50,000 a year. The new rate in- 
cludes a demand charge of $1.25 a 
month per kilowatt and an energy 
charge of from 2.2 cents to 1.3 cents 
a kilowatt-hour. A reduction to domes- 
tic consumers was made about a year 
ago. 


Seeks Consolidation of Seven New 
York Companies.—The New York Cen- 
tral Electric Corporation, which has 
been active in western New York dur- 
ing the last few months, has petitioned 
the Public Service Commission for per- 
mission to consolidate its western New 
York utilities companies in one organi- 
zation and also for permission to 
finance the work. The companies that 
are to be consolidated are the Hornell 
Electric Company, the Perry Electric 
Light Company, the Warsaw Gas & 
Electric Company, the Dansville Gas & 
Electric Company, the Yates Electric 
Light & Power Company of Pen Yan 
and the Wayne Power Company of 
Sodus. These concerns have all been 
purchased by the corporation, which is 
a subsidiary of the E. L. Phillips inter- 
ests of New York. The company asks 
permission to issue $4,100,000 in securi- 
ties for the development of its prop- 
erty. It is reported that the company 
is contemplating a large hydro-electric 
development in southern New York. 


Kansas Company Expands.—The Em- 
pire District Electric Company of Kan- 
sas has ordered from the Westinghouse 
Electric & Manufacturing Company a 
20,000-kw. turbo-generator unit for its 
station at Riverton. The turbine will 
be a high-pressure, condensing-type 
machine and will operate on 190 Ib. 
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gage steam pressure, 120 deg. super- 
heat and 29 in. vacuum. It will be 
provided with four openings for bleed- 
ing steam to heat the boiler-feed water. 
The unit will be designed so as to be 
converted readily for operation with 
850 lb. steam pressure and 200 deg. 
superheat, since it is the company’s 
intention to operate on this pressure 
later on. The turbine will be designed 
for a maximum rating of 25,000 kw. 
The generator will be designed for 25,- 
000 kva. and will be wound for three- 
phase, 25 cycles and 6,900 volts, to 
operate at 1,500 r.p.m. It will be ex- 
cited by a 250-volt flat compound- 
wound exciter. The total length of the 
unit will be 52 ft. and it will have a 
net weight of approximately 933,000 lb. 


“Overelectrification” | Demoralizing 
New Yorkers, Says French Savant.— 
New York City is in a bad way from 
“overelectrification,” according to a 
French savant who just returned home 
from America in bad health, which he 
attributes to the action of the enor- 
mous number of electric currents of 
New York on his nervous. system. 
Who this savant is is not revealed, but 
he has confided his case and what he 
believes to be its cause to a scientific 
writer, Dr. Charles Nordmann, who in 
an article declares his belief that his 
friend’s complaints are well founded. 
Neither Dr. Nordmann nor the sufferer 
from New York will go so far as to 
say that the inhabitants of that city 
are either all sick or all crazy as the 
result of the partial electrocution from 
which they suffer every day, but there 
is an implication in Dr. Nordmann’s 
article that many may be thus affected, 
however sublimely unaware of it they 
may be. He declares stoutly and 
with apparent seriousness his opinion 
that the overelectrification of cities is 
undoubtedly affecting the nerves, health 
and brain capacity of city dwellers. 


Promoting International Standardiza- 
tion.—The second conference of secre- 
taries of national standardizing bodies 
will be held in Baden, Switzerland, 
July 3 to 7. The American Engineer- 
ing Standards Committee will be repre- 
sented at the conference by its secre- 
tary, P. G. Agnew, who sailed June 20. 
Following the conference, Mr. Agnew 
will make a study of the industrial 
standardization work in the European 
countries in which it is most active. 
As a result of the first conference, 
which met in London in April, 1921, 
systematic co-operation between the 
different bodies was initiated and is 
now in effect. It is expected that the 
coming conference will lead to the ex- 
tension of such co-operative work, which 
at present is largely limited to the 
systematic interchange of information 
on the status of industrial standardiza- 
tion activities in the various countries. 
There are now national standardizing 
bodies in eighteen countries, and it is 
expected that almost all of them will 
be represented. These are Australia, 
Austria, Belgium, Canada, Czecho 
slovakia, Denmark, Finland, France, 
Germany, Great Britain, Holland, Hun- 
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gary, Italy, Japan, Norway, Sweden, 
Switzerland and the United States. 


Electricity Helps Turn Pullman 
Trains Into Hotels—Washington, D. C., 
was confronted with a great problem 
in the accommodation of the thousands 
of outsiders who visited the national 
capital during the recent Shriners’ 
council. Nearly four hundred pullmans 
in the yards of the Pennsylvania Rail- 
road were used as hotels, accommodat- 
ing ten thousand persons, and in order 
to keep the storage batteries charged 
to furnish light and power for the elec- 
tric fans 130 “Farmelectric” lighting 
plants, with a capacity of 14 kw. each, 
were installed between the tracks on 
skids, each machine charging three cars 
at once. No two plants were nearer 





each other than 200 ft., 
cases they were several hundred yards 


and in many 


apart. These lighting plants could not 
only furnish the energy cheaper than 
by any other method, but as the pull- 
mans use 32-volt current, no alteration 
in the batteries was necessary. 


Oklahoma Properties Little Damaged 
by Flood.—The Oklahoma Gas & Elec- 
tric Company’s properties suffered 
virtually no damage in the recent Okla- 
homa flood. The plants of the com- 
pany, including construction work under 
way, were unharmed, despite the fact 
that the waters rose in Oklahoma City 
to the highest stage on record. Un- 
tiring work by the operating and con- 
struction forces of the company was 
responsible in large measure for the 
manner in which the properties in in- 
undated sections withstood the ravages 
of the waters. One reason for the small 
damage was the strategic locations of 
the plants with respect to flood danger. 
During the entire flood period electric 
service was given to all properties. 
The new 20,000-hp. Harrah plant of the 
company under construction at Horse- 
shoe Lake, 23 miles from Oklahoma 
City, and the 30,000-hp. River Bank 
power station under construction on the 
Arkansas River, 44 miles from Musko- 
gee, suffered no damage whatever. 
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Associations and 


Societies 





Seattle Section, A. I. E. E.—Charles 
Lund of the Municipal Lighting Depart- 
of Tacoma has been elected chairman 
and Joseph Hellenthal of the Puget 
Sound Power & Light Company secre- 
tary of the Seattle Section, A. I. E. E., 
for the ensuing term. 


Boston Section, A. I. E. E.-—The fol- 
lowing officers were elected by this sec- 
tion at its recent annual meeting: 
Chairman, Alexander Macomber; vice- 
chairman, F. S. Dellenbaugh, Jr.; secre- 
tary and treasurer, Ira Cushing; exec- 
utive committee, E. W. Davis, J. W. 
Kidder and W. R. McCann. 


Meetings of Association of Electra- 
gists.—Coming section meetings of the 
Association of Electragists Interna- 
tional (the contractor-dealer body) are 
announced as follows: Lakes Division 
(Michigan, Ohio, Indiana, Illinois and 
Wisconsin), Chicago, July 12; Central 
Division (Minnesota, Iowa, Missouri, 
Kansas, Nebraska, North and South 
Dakota), Omaha, July 13; Mountain 
Division (Idaho, Montana, Wyoming, 
Utah, Colorado and New Mexico), Den- 
ver, July 16; Pacific Division (Southern 
California and Arizona), Los Angeles, 
July 20; Pacific Division (Middle Cali- 
fornia), San Francisco, July 23; Pacific 
Division (Oregon and Washington), 
Portland, July 25; Western Canada 
Division (British Columbia, Alberta, 
Saskatchewan and Manitoba), Van- 
couver, B. C., July 27. The national 
officials of the organization who make 
this trip will visit also Salt Lake City 
on July 18, Calgary, Alberta, on July 
30 and Moose Jaw, Saskatchewan, on 
July 31. The national convention will 
be held on Oct. 8-18 at Washing- 
ton, D. C. 





Coming Meetings of Electrical and 
Other Technical Societies 


{A complete directory of electrical asso- 
ciations is published in the first issue of 
each volume. See Jan. 6 issue, page 78, for 
latest list.] 


Ohio Electric Light Association — Cedar 
Point, July 10-13. D. L. Gaskill, Green- 


ville, 

National Electrical Credit Association—Bos- 
ton, Aug. 9-10. 

New England Division, N. E. L. A— 
Swampscott, Mass., Sept. 6-8. Miss O. A. 
Bursiel, 149 Tremont t., Boston. 

Michigan Electric Light Association—Grand 


Rapids, Sept. 11-13. Herbert Silvester, 
Detroit Edison Co., Ann ape 
Rocky Mountain Division, N. A— 


Glenwood Springs, Col., Sept. it. 19° O. A. 


Weller, 900 15th St., Denver. 
Illuminating ay pineering yy tts ake 
George, N. Y., Sept. 24-28. . Hibben, 


29 West 39th St., New York® 

Association of Iron and Steel Electrical 
Engineers — Buffalo, Sept. 24-28. J. F: 
Kelly, 513 Empire Bldg., pittsburgh. 

Indiana Electric Light Association—French 
Lick Springs, Sept. 26-29. T. Donahue, 
Northern Indiana Gas & Electric C0. 
Lafayette, Ind. 

American Electrochemical Society—Dayton, 
Ohio, Sept. 27-29. Colin G. Fink, Colum- 
bia University, New York. 

American Institute of Electrical Engineers 
—Pacific Coast convention, Del Monte. 
Cal., Oct. 2-5. F. L. Hutchinson, 33 West 
39th St., New York. 
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Commission 


Rulings 





Pole Preservation—Merchandise Ex- 
pense —Investment of Depreciation 
Fund—In prescribing rates for the 
Kootenai Power Company, the Idaho 
Public Utilities Company made these 
among other decisions: The cost of 
treating poles in order to extend their 
life should be included in the capital 
account. Expenses connected with mer- 
chandise sales should not be included 
in operating expenses when revenues 
from merchandise sales are not included 
in the estimate of return. The company 
was required to invest at least 60 per 
cent of the depreciation fund not re- 
invested in the plant in income-bearing 
securities in the selection of which the 
chief consideration would be that of 
safety. 

Effect of Transmission-Line Loss on 
Rates.—Holding that a higher rate must 
be charged for energy delivered to a 
distribution company over a long line 
with a comparatively large line loss 
than for energy delivered to a company 
having a shorter line with comparatively 
little line loss, the Maine Public Util- 
ities Commission, in increasing the rates 
of the Farmington Falls Electric Com- 
pany, declared that rates should be in- 
creased when it appears that power is 
purchased by the wholesale company at 
8 cents a kilowatt-hour, transmitted over 
its lines for varying distances, and then 
sold under contract for the same or a 
less rate to the distributing company, 
since it is self-evident that such loss, 
if continued, would impair the ability 
of the company to render service. 

Chattel Mortgages on Crops as Se- 
curity for Service to Irrigation District. 
—A requirement by the Idaho Power 
Company that the Gem Irrigation Dis- 
trict make advance payment for power 
used for pumping was not considered 
reasonable by the Idaho Public Service 
Commission, in spite of the fact that 
the district was in arrears for charges 
assessed during past years. It appeared 
that it was impossible to raise a cash 
payment, that chattel mortgages on 
crops had been accepted in the past and 
had been collected by officials of the 
district for the present year, and that 
any delay would seriously threaten the 
success of agriculture in the district. 
The power company was required to 
accept such chattel mortgages, although 
these mortgages had previously proved 
unsatisfactory, the commission holding 
that since these mortgages were all the 
Security the district could muster, under 
the circumstances a refusal to accept 
them, although possibly justifiable 
financially, would not be reasonable. On 


the vther hand, it was held that under . 


these circumstances the power company 
was justified in supplying the district 
only in such amounts and at such times 
a8 power might be available from its 
Present power plant and not required 


ELECTRICAL WORLD 


for the service of other customers, in 
view of the fact that its inability to 
build additional capacity wherewith to 
meet all demands imposed in its field 
was due in some part to the failure of 
the district to make payment. 


Maryland Commission on “Reproduc- 
tion Cost New.” — Condemning the 
“lavish expenditures” of the Baltimore 
Gas, Electric Light & Power Company 
in presenting nearly 6,000 pages of 
testimony besides about 500 printed 
pages of briefs in support of its case 
in the recent rate proceedings before 
the Maryland Public Service Commis- 
sion, “of which appalling array of words 
and figures the greater part relates to 
the reproduction-cost-new appraisal 
presented by the company,” the com- 
mission said: “The company’s experts 
adopted as a premise words cut from 
the pages of the highest judicial opin- 
ions, and by abstract logic deduced the 
familiar theory advanced by utilities 
that the Supreme Court of the United 
States authorizes the company to 
present and requires the commission to 
give an almost controlling considera- 
tion to the cost new of a theoretical 
plant constructed by the brain processes 
of the expert on the witness stand, 
through the employment of imaginary 
promoters, lawyers, financiers, general 
and sub-contractors and workmen, at a 
cost that includes every conceivable 
omission, contingency or expense short 
of the romantic and ridiculous, in a 
market admittedly unable to supply 
the needed material in the assumed 
period of two years, all in a city like 
unto the real Baltimore in population, 
improvements, commerce and industry, 
but conceived as hitherto without cen- 
tral gas and electric plants. We cannot 
agree that the courts have decreed that 
this administrative body, dealing as did 
the General Assembly before it with 
the rates of each utility as a problem 
all its own, must, in order to proceed 
according to due process of law, ignore 
the thousands of facts concerning this 
company and its properties which the 
commission knows and which its staff 
had learned as a part of the day’s work 
in the twelve years of commission con- 
trol during which the present plants 
have been largely constructed, facts of 
which the records and proceedings of 
the commission constitute a faithful 
chronicle and which the books of the 
company would, at the will of its 
officers, settle beyond all doubt. . . . 
Having clearly in mind the ends and 
aims of commission rate making and 
knowing that these can be attained only 
by treating each utility as a particular 
problem with all facts presented and 
otherwise ascertainable receiving due 
consideration, we must acknowledge 
that we have given but little weight to 
the ‘reproduction cost new’ appraisal of 
a theoretical plant as presented by the 
company when both commission and 
company have means of finding the 
present fair value of the real utility 
property. We do not read the 
decisions as requiring us to do other- 
wise than we have done in this case.” 





Recent Court 
Decisions 





Rates Established by Commission 
Cannot Be Altered by Company Unless 
Disallowed by Court.—In Kilworth vs. 
Citizens’ Light, Heat & Power Com- 
pany of Lawrence, Kan., a dispute as 
to the effect of a federal court decree 
led the company to promulgate new 
rates including a service charge. The 
Kansas Supreme Court, holding that 
the federal court decree had not set 
aside the rate, and declaring that until 
the rate established by the rate-making 
authority has been set aside by a court 
of competent jurisdiction the utility has 
no right to promulgate a rate of its own 
or to make an added charge for the 
services rendered, disallowed the com- 
pany’s new rates and ordered the extra 
charge, which had been impounded, re- 
turned to customers. (212 Pac. 86.)* 


Water Site Owned by Utility May Be 
Expropriated.—The Scituate Light & 
Power Company and others lost suits to 
prevent possible expropriation of their 
property -for waterworks purposes by 
the city of Providence, R. L, through 
a decision recently rendered by the 
United States Supreme Court. The 
Rhode Island Legislature passed an act 
authorizing Providence to investigate a 
new source of water supply in the north 
branch of the Pawtucket River. It was 
stipulated that a fair price should be 
paid for any property necessary to this 
water supply and that the cost of re- 
moving to another site in New Eng- 
land any mill or factory on such prop- 
erty should be paid by the city. The 
complainants, whose property would be 
affected, alleged the act to be unconsti- 
tutional. The Supreme Court sustained 
its constitutionality, as had the State 
Supreme Court. 

Testimony to Good Condition of Elec- 
tric Installation Alleged to Have Caused 
Fatality Raises Issue of Fact Merely.— 
Reversing a directed verdict for the de- 
fendant and remanding the case for re- 
trial, the Supreme Court of Iowa, in 
Welsh vs. Charles Frusch Light & 
Power Company, held that testimony to 
the good order of the wires alleged to 
have caused the death of a woman 
whose body was found near her wash- 
ing machine merely raised a question of 
fact for the jury. Evidence of burns 
which went to show that she was killed 
by electric shock threw on the company 
the burden of explaining the assumed 
overloading of the wires extending into 
the basement with an excessive and 
dangerous current on some theory con- 
sistent with its exercise of due care 
in the maintenance, care and manage- 
ment of its system, notwithstanding 
any defect in the washing-machine 
motor. (193 N. W. 427.) 





*The left-hand numbers refer to the volume 
and the right-hand numbers to the page of 
the National Reporter System. 
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Men of the Industry 


Changes in Personnel 
Accomplishments, Responsibilities, Honors, Appointments and Activities of Men 
Engaged in all Branches of the Electrical Industry 


H. T. Sands Elected a Vice- 
President of N. E. L. A, 


Howard Tuxbury Sands, who was 
elected fourth vice-president of the Na- 
tional Electric Light Association at 
its recent convention in New York, has 
been identified with the electrical in- 
dustry since 1896, when he joined the 
Mechanics Falls Water, Electric Light 
& Power Company as superintendent of 
construction for a hydro-electric plant 
at Mechanics Falls, Me. He served 
there as _ superintendent, wireman, 
collector, sta- 


meterman, bookkeeper, 





tion mechanician and station operator. 
From 1901 to 1905 he was at Auburn, 
Me., as superintendent of the electric 
light company, relinquishing that post 
to become manager of the Haverhill 
(Mass.) Electric Company. Since that 
date Mr. Sands has been connected in 
various capacities with different prop- 
erties of Charles H. Tenney & Company 
of Boston. 

Mr. Sands’ election as a vice-presi- 
dent of the National Electric Light 
Association is the natural result of his 
distinguished services during the past 
year as chairman of the Public Rela- 
tions Section of the association and 
of his untiring efforts in the successful 
establishment and maintenance of the 
New England Bureau of Public Service 
Information, which has contributed so 
much to the promotion of amicable rela- 
tions between the public and the utili- 
ties in New England. 

——e 


E. L. Milliken, assistant manager of 
the Blackstone Valley Gas & Electric 
Company, Woonsocket, R. I., has been 
made chairman of the management sec- 
tion of the Providence Engineering 
Society. 


C. S. Anderson, formerly electrical 
engineer for the Duquesne Light Com- 
pany, Pittsburgh, is now connected with 
the Electric Bond & Share Company, 
New York. 


C. Melvin Sharpe has been made ex- 
ecutive assistant to William F. Ham to 
assist particularly in the direction of 
the activities of the Washington (D. C.) 
Railway & Electric Company. Mr. 
Sharpe formerly was associated with 
the Chamber of Commerce of the 
United States but comes directly to his 
new position from the La Salle Exten- 
sion University of Chicago. 


Arthur Kempston, formerly Los 
Angeles district manager of the Majes- 
tic Electric Development Company, has 
become associated with Charles T. 
Phillips as a partner in the Charles T. 
Phillips Company, consulting engineers 
of San Francisco. Mr. Kempston was 
for a number of years city electrician 
of San Francisco and later was a field 
representative of the California Elec- 
trical Co-operative Campaign. 


F, M. Farmer, chief engineer of the 
Electrical Testing Laboratories, New 
York, is at present in Europe for the 
purpose of comparing European cable 
practice with modern practice in the 
United States. He is studying espe- 
cially the high-tension cables and the 
prospects for development in this field. 
Mr. Farmer will visit the various test- 
ing laboratories and his itinerary will 
include visits to England, France, Italy, 
Germany, Switzerland, Belgium and 
Holland. 


Gerhard M. Dahl, who played a con- 
spicuous part in the recent reorganiza- 
tion of the New Orleans Railway & 
Light Company as the New Orleans 
Public Service, Inc., was elected on 
June 14 to be chairman of the execu- 
tive committee of the board of directors 
of the Brooklyn-Manhattan Transit 
Corporation. Mr. Dahl is a past vice- 
president of the Electric Bond & Share 
Company and is at present on the ex- 
ecutive committee of the New Orleans 
Public Service, Inc., and a director of 
the Alabama Power Company, the Ala- 
bama Traction, Light & Power Com- 
pany, the Lehigh Power Securities 
Corporation, the Duquesne Light Com- 
pany and other utilities. 


Gen. James G. Harbord, president of 
the Radio Corporation of America, ac- 
companied by Mrs. Harbord, sailed for 
Europe on Wednesday, June 27, on the 
French liner Paris. General Harbord 
will attend the meeting of the Con- 
sortium of International Radio Corpo- 
rations, which convenes on July 5 in 
London to discuss plans for a world- 
wide radio system. He will also be the 
representative of the War Department 
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at the dedication of Belleau Wood by 
the Belleau Wood Memorial Association, 
Owen D. Young, chairman of the board 
of directors of the Radio Corporation 
and of the General Electric Company, 
and Edward J. Nally, managing director 
of international relations of the Radio 
Corporation, also sailed to attend the 
radio conference. 





Reginald M. Campbell Resigns 


Reginald M. Campbell, who was ap- 
pointed last year special representa- 
tive of the American Copper Products 
Company with headquarters in New 
York City, recently resigned. For 
eight years previous to his association 
with the American Copper Products 
Company Mr. Campbell was identified 
with the Habirshaw Electric Cable 
Company, which he joined when he sev- 
ered his connection with the Ohio Brass 
Company. He is well known in electric 


R. M. CAMPBELL 





light and electric railway circles and 
also in the steam-railroad field. Mr. 
Campbell is a member of the New Eng- 
land Street Railway Club and the Rail- 
road Club and Engineers’ Club of New 
York. His present address is Engi- 
neers’ Club in New York. 


—~——— 


J. B. Carter, formerly district man- 
ager at Corcoran for the San Joaquin 
Light & Power Corporation, has been 
made agricultural sales engineer for the 
company with headquarters in Fresno. 
Fred C. Carroll, formerly assistant 
manager at Merced, will succeed Mr. 
Carter at Corcoran. 


R. G. Cushing, formerly electrical 
engineer with the Winchester Repeating 
Arms Company, New Haven, Conn, 
has joined the electrical engineering 
division of Stone & Webster, Inc., with 
headquarters at Boston. Other recent 
additions to the electrical engineering 
division include H. O. Murphy of the 
engineering staff of the Bedford (Ind.) 
Stone Company and Chester C. Dodge, 
formerly of the marine engincering 
department of the General Electri¢ 
Company at Schenectady. 
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J. W. O’Brien, line and service super- 
intendent of the Utah Power & Light 
Company in the Ogden district, has 
been made division manager at Park 
City, Utah. 

Ralph A. Belmont has received an 
extended leave of absence as sales man- 
ager of the Beaver Machine & Tool 
Company of Newark, N. J. While Mr. 
Belmont is away Lester H. Appel will 
be general sales manager. 

Dr. H. W. Nichols of the research de- 
partment of the Western Electric Com- 
pany has been made the recipient of 
the Fahie premium by the Institution 
of Electrical Engineers of London, Eng- 
land, for his lecture on transoceanic 
wireless telephony. 


Morgan Brooks, professor of elec- 
trical engineering at the University of 
Illinois, has just returned from Europe, 
where he spent the past nine months in 
travel combined with study of things 
electrical in Europe. Readers of the 
ELECTRICAL WorLD will recall Pro- 
fessor Brooks’ “Intimate Notes from 
Italy,” which appeared in the Nov. 18 


issue. He expects to spend some time 
in the East before returning to 
Illinois. 


Calvin L. Jones, welding engineer of 
the Westinghouse Electric & Manufac- 
turing Company, Atlanta, has been 
elected vice-president of the American 
Welding Society. Mr. Jones has been 
elected for a two-year term and will be 
in charge of the activities of the so- 
ciety in its Southern division. 

Lee C. Mason, treasurer of the In- 
diana & Michigan Electric Company, 
South Bend, Ind., has resigned from 
that position in order to take up the 
management of the new National Stor- 
age Warehouse Company. Mr. Mason’s 
resignation takes effect July 1. He has 
been connected with the electric com- 
pany for nineteen years. 

Charles G. Blakeslee of Binghamton, 
N. Y., has been appointed counsel to 
the Public Service Commission of New 
York State, succeeding Ledyard P. Hale, 
whose resignation became effective 
today. Mr. Blakeslee was appointed 
a memher of the commission in 1921. 
His term expired early this year, when 
he was succeeded by James A. Parsons 
of Hornell. 

Eli F. Bush, formerly connected with 
the sales department of the Western 
Electrie Company at Los Angeles, has 
resigned to practice law in that city. 
Mr. Bush has been with the Western 
Electric Company for the past two and 
a half years and before going to Los 
Angeles was in the Philadelphia office 
of the Westinghouse Electric & Manu- 
facturing Company. 

E. Whitmore, first vice-president and 
treasurer of the Manhattan Electrical 
Supply Company, Inc., New York, will 
retire from the company July 1. Mr. 
Whitmore became associated with the 
Company shortly after it was formed 
thirty-three years ago. Rising from 
the ranks, he has served as general 
Manager, secretary and vice-president 
and treasurer. 
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F. S. TERRY 


F. S. Terry and B. G. Tremaine 
General Electric’s New Officers 


Franklin S. Terry, chairman of the 
advisory board of the National Lamp 
Works, Nela Park, Cleveland, was 
elected vice-president of the General 
Electric Company and B. G. Tremaine, 
vice-chairman of the advisory board of 
the National Lamp Works, was elected 
a director at a meeting of the board of 
directors held in New York City on 
June 22. Mr. Terry was a pioneer in 
the incandescent-lamp business and has 
been an active promoter of progress in 
electric lighting. In 1880 he became 
associated with the Electrical Supply 
Company of Ansonia, Conn., his native 
town, and four years later he was sent 
to Chicago to establish a branch office 
there. In 1889 he organized the Sun- 
beam Incandescent Lamp Company of 
Chicago, of which he took personal 
charge on leaving the Electrical Supply 
Company in 1893. 

It was at this time that Mr. Terry 
made the acquaintance of Mr. Tremaine, 
who, like himself, had conceived the 
idea of bringing together the numerous 
lamp companies that were fighting to 
maintain their existence. In 1901 their 
purposes were realized and the National 
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Electric Lamp Company has its incep- 
tion. Ten years later, when the com- 
pany was merged with the General 
Electric Company, Mr. Terry and Mr. 
Tremaine were made managers of the 
National Lamp Works at Nela Park. 
Previous to his association with Mr. 
Terry Mr. Tremaine had not confined 
his efforts to any one particular line 
of work. He organized a fire-insurance 
business in Cleveland and later allied 
himself with a real-estate concern. In 
1898 he became connected with the 
Cleveland Gas & Electric Fixture Com- 
pany, and in 1899 he became a diréctor 
and stockholder of an electric railway 
corporation in Fostoria, Ohio, where he 
helped organize the Fostoria Incan- 
descent Lamp Company. In the latter 
part of the same year he met Mr. Terry, 
then manager of the Sunbeam Incan- 
descent Lamp Company. 
a 


M. M. Myers, formerly in the Eden 
washing machine department of the 
Union Electric Light & Power Company 
of St. Louis, has recently been made 
factory representative in St. Louis of 
the Sunbeam Electric Manufacturing 
Company of Evansville, Ind., maker of 
the Sunbeam “Surf-action” electric 
washer, 

ETS PRE 


Obituary 


Henry N. Spencer, president of the 
Howell Electric Motors Company, 
Howell, Mich., died at his home in that 
city on Monday, June 4. 


W. R. Abbott, manager of the Denver 
branch of the American Steel & Wire 
Company, died in that city June 18 
after a short illness. Mr. Abbott took 
an active part in the affairs of the 
Colorado Public Service Association and 
various civic organizations in Denver. 


Charles A. Kilbourne, president of 
the Kilbourne & Clark Manufacturing 
Company of Seattle, which he organized 
in 1900, died recently at Nyack, N. Y. 
Mr. Kilbourne was a pioneer of Seattle, 
having established the Seattle Electric 
Company, which was taken over by 
Stone & Webster interests. 


Chauncey C. Baldwin, for more than 
twenty years connected with the Stand- 
ard Underground Cable Company at 
Perth Amboy, N. J., died at his resi- 
dence there June 7 after a brief illness. 
Mr. Baldwin had been one of the out- 
standing figures in the copper-rolling 
and wire-drawing industry for many 
years. His connection with the Stand- 
ard Underground Cable Company dates 
from 1902, when he became superin- 
tendent and manager of its metal de- 
partments at Perth Amboy, including 
its copper-melting furnaces and equip- 
ment for the production of copper and 
brass rods and wire, weatherproof tubes 
and magnet wire products. In 1916 he 
was elected a vice-president of that 
company, which position he held at 
the time of his death. He took an 
active part in local affairs and for some 
years past had been president of the 
Perth Amboy Industrial Association. 
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Work for Trade Associations’ 


Importance of Production and Distribution Statistics—Need of 
Collective Action by Organizations to Secure Beneficial 
Standardization—Educating the Buyers 


By F. M. 


FEIKER 
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URING the first year of Herbert 

Hoover’s administration as Sec- 
retary of the Department of Com- 
merce definite steps were taken by 
that department to correlate its ac- 
tivities and services with the trade 
associations of the country. With 
this idea in mind committees were 
established in statistics in standard- 
ization, in foreign trade and other 
subjects. Soon after the depart- 
ment undertook to co-ordinate the 
work of the associations with the 
services of this branch of the gov- 
ernment came the so-called “Hard- 
wood decision,” of the Supreme Court, 
which was open to a variety of in- 
terpretations by trade association 
executives, and as a result the depart- 
ment was deluged with inquiries as 
to what trade associations might do 
and might not do. These inquiries 
concerned particularly the gathering 
of statistics. The department, in 
order to answer intelligently the 
questions being put to it from a great 
variety of trade associations, under- 
took an inquiry into the activities of 
such bodies, with the result that forty 
or fifty separate activities were 
found, a large proportion of which 
could in no sense be construed as not 
in the public interest. 

This inquiry resulted for the time 
being in the so-called Daugherty cor- 
respondence, in which the department 
asked the Attorney-General a group 
of hypothetical questions, which he in 
turn answered, with the idea of 
eliciting what were and were not 
fair and unfair practices in trade 
association activities. 

My inquiries into these matters at 
Mr. Hoover’s direction led me into a 
very much deeper study of the whole 
question of trade associations, with 
the result that, with the co-operation 
particularly of E. W. McCullough, 





*An 
Electric Power Club at Hot Springs, 
June 11-14, 1923. 


address before the meeting of the 
Va. 


chief of the Fabricated Production 
Division of the Chamber of Com- 
merce of the United States, and 
Nathan Williams, counsel for the 
National Manufacturers’ Association, 
I gathered together a very detailed 
classification of the constructive ac- 
tivities of trade associations, which 
later was rearranged and classified 
into a broad classification of about 
fourteen headings, including statis- 
tics, legislative activities, simplifica- 
tion, standardization, cost accounting, 
credit, collection activities, trade dis- 
putes in ethics, employee relations, 
insurance, public relations, traffic and 
transportation, commercial gesearch 
and industrial research. 


PRACTICE VARIES WIDELY 


Three or four general truths stand 
out of this investigation of several 
hundred trade associations. It is 
evident that the practice of individual 
associations varies widely. Some of 
them have only one or two of the 
fourteen or fifteen classes of activi- 
ties suggested. Others have per- 
fected five or six of the activities, and 
others have found that emphasis on 
one or two is the true purpose of the 
association and constitutes the vital 
interest of its members. Very few 
trade associations have their objec- 
tives stated broadly or definitely 
enough. This misunderstanding of 
objectives has tended to create mis- 
understandings not only between 
members in a single group, but be- 
tween associations and societies of 
various kinds, with the result that 
there is a considerable overlapping, 
and time and money would be saved 
by the opportunity that exists to co- 
ordinate and help give a sense of 
direction to the different movements 
within a trade. 

A book or two might be written on 
this subject. The chief point to em- 
phasize is that the trade association 


offers a natural clearing house for 
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the collection of statistical data, in 
which most industries are lamentably 
weak. Many industrial policies, not 
only of individual businesses but of a 
group of businesses as a whole, are 
based either on partial knowledge or 
on a complete lack of definite statis- 
tical information. The development 
of statistics ranges through the whole 
field of manufacturing and of mar- 
keting, starting with production 
statistics, taking up employment 
statistics of various classes, ship- 
ments, sales, stocks on hand, orders 
and cancellations and the whole field 
of price quotations. 

Production statistics of one kind 
or another have been collected for 
more than sixty years, and there is 
more information in the statistics of 
production than in any other single 
field of statistical inquiry, and yet 
here there are great gaps in essential 
production statistics even with re- 
gard to such basic commodities as 
agricultural products. Some associa- 
tions, such as the Rubber Associa- 
tion of America, make monthly re- 
ports to the Bureau of Census and 
these monthly reports form the basis 
for the public distribution of the in- 
formation. The Survey of Current 
Business, which is published by the 
Department of Commerce under the 
auspices of the Bureau of Census, 
brings together several classes and 
groups of production statistics. The 
greatest paucity of information lies 
in the field of statistics of distribu- 
tion, 

An interesting side-light on the 
collection of industrial statistics is 
the fact that the average group of 
manufacturers is more interested in 
the statistics of the people from 
whom they buy and to whom they 
sell than in the collection of their 
own data. They forget they are the 
sources of supply or the market in 
their turn for other classes of indus- 
try. They forget that there is n0 
such thing as one industry being 
apart from all others, that there is an 
interdependence between all indus- 
tries. The plate-glass manufactur- 
ers, for example, are very much int- 
terested in the trend of the produc 
tion of automobiles. because plate 
glass enters into the manufacture of 
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automobiles so extensively today, and 
in their turn every automobile manu- 
facturer is as much interested in the 
agricultural statistics which repre- 
sent the farmer’s buying power as 
he is in the relative output of his 
own product as compared with the 
total number of cars produced by all 
manufacturers. We can never get a 
pasic statistical control in business 
until we have much more highly de- 
veloped sources of statistical infor- 
mation and, what is probably much 
more important, a development of the 
practical use of such statistics to go 
hand in hand with the development 
of the statistics themselves. 


LEGISLATIVE ACTIVITIES 


Next to the statistical activities, 
by far the larger number of trade 
associations and organizations of 
manufacturers are interested in leg- 
islative activities in various forms. 
Inquiry into the activities of associ- 
ations in this respect touches on 
practically all classes of legislation, 
including tariffs and subsidies, trans- 
portation and traffic legislation, trade 
restriction and trade practice, laws 
affecting standardization and the 
establishment of standard specifica- 
tions such as pure food and drug 
laws, labeling and branding, and so 
on. There are, of course, measures 
directly pertaining to labor, condi- 
tions of employment, employment 
insurance laws, labor welfare and 
labor union relations and so on. 

Several associations have special 
committees working directly with 
the various government’ depart- 
ments. The main purpose of the as- 
sociation in this direction is to act 
as a fact center, and, public opinion 
to the contrary, if a trade association 
procures the facts and sets them 
forth in annon-partisan manner, with 
the interests of the public as well as 
the trade in mind, the legisla- 
tive committees of our state and fed- 
eral governments will be found eager 
for these facts. By way of illustra- 
tion, the legislative committee of the 
National Automobile Chamber of 
Commerce, working in harmony with 
‘imilar committees of the automo- 
bile associations, the Rubber As- 
sociation, the Motor Accessories 
Association and other bodies, has 
Proposed uniform vehicle laws, so 
that interstate travel of motor 
Vehicles will not be handicapped by 
the iack of uniformity between 
state: Scores of illustrations of 
this c nstructive legislative develop- 
ment -an be given. 
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It is estimated that the automotive 
industry alone saved $750,000,000 in 
1920 by the adoption of the dimen- 
sion standards of the Society of Au- 
tomotive Engineers. One implement 
and vehicle manufacturer told me 
that he had cut his inventory $200,- 
000 because of carrying through the 
work that he had undertaken as a 
result of his War Industries Board 
activities. 

Broadly, there are two classes of 
programs involved in association 
activities in standardization and 
simplification. Standardization in 
general involves technical or sci- 
entific laboratory research, while 
simplification is more a matter of 
commercial procedure and involves 
rather the question of dimensions 
and the elimination of excess variety 
and style. 

My observation of the work of 
associations is that the greatest need 
lies in putting technical standards 
into actual commercial practice. 
After all, it is the buyer who de- 
termines whether standards will 
stick, and in a broad way, the educa- 
tion of the buyer has not been suffi- 
ciently included in the consideration 
of the broad problems in simplifica- 
tion and standardization which touch 
an individual industry. 


Cost ACCOUNTING 


In the paper industry and in the 
manufacture of chairs, also in the 
Paint Manufacturers’ Association 
and several of the textile organiza- 
tions, very advanced work has been 
done in devising uniform cost sys- 
tems. In the promotion of uni- 
form-cost determination associations 
should be warned against arbitrary 
uniform costs as to any items of ex- 
pense. In the so-called Hoover and 
Daugherty correspondence the At- 
torney-General has said that it is as 
clearly a violation of the law to agree 
upon the cost of an item that consti- 
tutes a substantial part of the total 
cost price as it is to agree upon sales 
price. But much work can be done 
in the direction of the assurance of 
uniform cost accounting by the plan 
carried out, for instance, by the Har- 
vard Graduate School of Business 
Administration. The need is to be 
sure that every individual in an as- 
sociation or trade group figures his 
costs on the same number and kind 
of items. Individual costs per item 
may differ, but the total cost should 
include the same number and kind 
of items. 

Individual members of an industry 
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often gain by agreeing to give to a 
trustee, which may be a trade associ- 
ation, a power of attorney to grant 
licenses to other members under all 
patents which they own, with the 
understanding that the trustee will 
license every member of the associa- 
tion to employ all of the patented 
inventions either with or without a 
reasonable money consideration. The 
National Automobile Chamber of 
Commerce solved many vexing legal 
problems by adopting this method, so 
that today most of the leading auto- 
mobile manufacturers receive with- 
out payment of money royalty the 
full benefit of all improvements in 
motor-car construction. 


COMMERCIAL AND INDUSTRIAL 
RESEARCH 


The functions of commercial re- 
search involve, broadly speaking, 
general and trade information serv- 
ice, commercial development and pro- 
motion publicity and _ protective 
measures, whereas industrial re- 
search involves questions of techni- 
cal development and co-operation be- 
tween manufacturers investigating 
common technical problems. It was 
recently estimated that $35,000,000 
is spent each year by American en- 
terprise in research in industry and 
commerce. Seventy trade associa- 
tions, besides other manufacturers, 
are concentrated upon research, and 
trade association investment in re- 
search involves sums up to $100,000 
annually. It is becoming more and 
more apparent that there are prob- 
lems of common interest which are so 
fundamental and of such broad ap- 
plication that the resulting data 
interest many manufacturers’ estab- 
lishments, and that this type of re- 
search may be conducted without in- 
terfering with competitive interests 
or the relative commercial positions 
of the co-operating firms. 

Two main subjects stand out from 
my study of the trade association 
movement in the United States. The 
first is the fact that the only way to 
solve some of the problems facing 
industry is through collective action 
by organizations. While the associa- 
tion idea has been fairly well es- 
tablished as a method of accomplish- 
ment, there are still many who for- 
get that co-operation means that all 
individuals banded together carry a 
much greater load than that which 
each individual carries. 

The second great principle that 
stands out of this survey is that 
there are two sides to any problem, 
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whether it be a problem of sale of a 
product, sale of a service or sale of 
an idea. One is the seller’s side and 
one is the buyer’s side. Associations 
representing sellers in general some- 
times forget the buyer and empha- 
size primarily the selfish motives of 
the seller. They also sometimes for- 
get that what the seller sets up as 
ideal may be turned down by the 
buyer, so that the ideals established 
will be nothing more than paper 
standards. 


ASSOCIATIONS’ REAL OPPORTUNITIES 


This last observation applies par- 
ticularly to the work of standardiza- 
tion in industry, and it seems to me 
that one of the real opportunities 
that face the members of the Power 
Club and other electrical associations 
is the opportunity for educating the 
buyer in industry. It is quite pos- 
sible to set up standards which are 
useful in the development of manu- 
facturing and the reduction of pro- 
duction costs. These the members of 
an association themselves control. It 
is quite possible to set up standards 
which are intrinsically much better 
from an engineering viewpoint. But 
there remains the commercial con- 
sideration of what is the buyer’s 
relation to such standards. Until the 
buyer is convinced as to the value of 
particular standards established they 
cannot be enforced on any basis of 
economics. The good old law of sup- 
ply and demand is the only one that 
we in America wish to see applied 
in the development of a less wasteful 
program for industry. We do not 
wish to see the government step in 
and say, “You must do so and so.” 
We resent it when any single group, 
whether of manufacturers or labor 
leaders or a professional class, steps 
forward and says, “This is the way 
you must do something.” Rather in 
America we believe in taking the 
buyer’s point of view into considera- 
tion so that the conclusions we a.- 
rive at shall be acceptable to both 
him and ourselves. 

This requires education of the 
buyer. We are fortunate in America 
to have a technical press which has 
this vision of its service to industry. 
This is one of the great forces of 
industrial education. But there are 
g-zeater opportunities for the collec- 
tive education of the buyer through 
association activity that are being 
used in some associations and are not 
being taken advantage of in others. 
In selling agricultural commodities, 
where the Sherman law does not 
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hold, collective advertising of trade- 
marked brands is possible as a part 
solution for the problem I have out- 
lined. Such a program is_ not 
economically possible where the man- 
ufacturers are prevented from band- 
ing together by the Sherman law 
and where such action might be in 
restraint of trade. But the oppor- 
tunity for collective advertising, for 
example, of a program of standard- 
ization is a sound one, if it is not 
confused with the opportunity of the 
individual to advertise. In this di- 
rection several associations have 
done important work. 

Another great opportunity facing 
the electrical industry particularly is 
the study of markets. We have 
grown as an industry as engineers. 
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We ought not to take too much satis- 
faction in the growth of our industry 
because a large percentage of that 
growth is due to the normal demand 
and not to any high enterprise on 
our part. 

All of us are now approaching 
a time when enterprise is needed, if 
we are to keep the curve of sales 
upward, and we have through the as- 
sociation an opportunity for collec- 
tive action in marketing programs 
which is very specific and very 
definite. I look to see this organiza- 
tion take steps in this direction, be- 
cause we all believe that there is still 
great opportunity for the application 
of electricity in the “pursuit of life, 
liberty and happiness” in the United 
States. 


Business Conditions 


A Survey of Important Developments in the Electrical Market Including Data on 
Production, the Sales Outlook, Credits, Exports, the Metals:and Other 
Conditions Affecting Cost, Supply and Demand 





UNDAMENTAL _ conditions in 
Peaster district business were 

mainly sound at the beginning of 
this week, and representative jobbers 
were handling a large volume of trade 
in heavier wiring material, fans and 
lamps. Stocks were reported complete 
in nearly all lines, although buying has 
been strictly confined to requirements 
evident in the near future and to cur- 
rent demands. 

Prices were fairly steady last week. 
Interest in electric ranges is growing 
rapidly in this district. Washers and 
cleaners were in good supply Monday, 
with intense competition for business. 
Retail trade of a seasonal sort has re- 
sponded to the warm-weather stimulus. 
A lull in the textile industry continues, 
and building contracts fell off sharply 
last week compared with last year. 

Money is fairly easy. The demand 
for linemen exceeds the supply, and 
central-station extension work is being 
hard pressed in some cases on this ac- 
count. A split between unions in the 
telephone field throughout New Eng- 
land. made it appear probable Monday 
that the strike called for Tuesday would 
lose many adherents. 

Sales activities on 


behalf of job- 


bers and manufacturers are marked 
throughout this territory, and a large 
amount of business is being handled by 
distributors and many records are being 
chalked up by electrical concerns ir 
the way of maximum volume of sales, 
units of product or output in many 
cases considerably exceeding the 1920 
figures. 


Wiring Device Manufacturers 
Report Spetty Sales 


ANUFACTURERS of wiring ¢2- 

vices report a reduced demand of 
late for sockets and switches, although 
the production of the latter for electric 
range use is increasing rapidly in vol- 
ume, this being the brightest spot at 
the moment in this branch of trade. 
In some plants employees have been 
laid off temporarily, while in others 
sufficient work is on hand in the way 
of building up stocks and filling back 
orders to keep production active for 
some time. 

Jobbers are buying with great care 
and there is little disposition in terri- 
tories where distributors are located 
near the manufacturing plants to ac- 
cumulate stocks much above current 





Comparative Prices 


Soft steel bars, per Ib.. 
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Current Price Four WeeksAgo One Yar Ago 
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requirements. Wiring-device makers 
have enjoyed a very fine spring busi- 
ness, as a rule, and in well-informed 
circles one hears little pessimism as to 
the prospects for next winter’s business. 
Wages have been maintained at a 
high level, and deliveries of brass and 
porcelain have given considerable 
trouble until quite recently. In fact, 
the porcelain situation is reported as 
still abnormal, uneven filling of orders 
tending to delay the delivery of com- 
plete shipments in many cases. There 
seems little doubt that the inordinate 
demands of labor in the building trades 
have put a brake on the progress of 
wiring-device production for the time 
being, at least in some localities. 
Prices are somewhat unsteady, re- 
flecting readjustment tendencies. South 
American business is fairly good, ac- 
cording to wiring-device exporters. 


Estimates $125,000,000 Will Be 


Spent for Transmission Lines 


ETWEEN 125,000,000 lb. and 200,- 

000,000 ib. of copper will be con- 
sumed for transmission lines to be 
erected this year at a cost of approxi- 
mately $125,000,000, according to esti- 
mates made last week by the Copper 
and Brass Research Association. A 
statement issued by the association last 
week says in part: “The estimated 
expenditure of $900,000,000 for trans- 
mission-line construction in the United 
States during the next five years will 
afford a market for copper wire and 
cable of between 900,000,000 lb. and 


1,560,000,000 Ib.” 


Chicago Jobbers and Dealers 
Have Quiet Business 


HICAGO jobbers and dealers have 
experienced a quiet week, although 
wiring device sales have stiffened up 
somewhat and demand for rubber- 
covered wire has progressed. Some 
lower prices were being quoted on 
future deliveries of lead-covered wire, 
but no reductions in prices were an- 
nounced. Pole-line hardware and high- 
tension equipment sales have been good, 
as central-station buying keeps up. 
The unusually warm weather which 
descended upon this territory this week 
caused a demand for fans. Sales were 
very numerous and jobbers placed large 
orders. The number of fans sold this 
week is considerably above the number 
sold last year at this date. 


Denver Suffers Slight Slump 
in Building Operations 


oo lveern slump in building oper- 
itions during the past fortnight has 
been noted. This is generally believed 
due to propaganda about high building 
tosts and the advisability of waiting six 
months, a year, or even longer, to con- 
sider additional construction. Large 
buildings and industrial projects have 
not been affected, while in the case of 
dwellings, in so far as electrical work 
is co cerned, the prices charged to the 
Public are not so high as those in force 
two years ago. 


ELECTRICAL WORLD 


The banks indicate a secure financial 
situation. In the agricultural areas 
farmers are being accommodated to a 
major degree, and with the prospects of 
good crops, the outlook is more optimis- 
tic than in 1922. The storms sweeping 
Wall Street have hardly created a ripple 
in local financial circles. In fact, bank- 
ers seem to be more interested in the 
call-money rate than in stock-market 
fluctuations. 

Government reports state that every 
able-bodied man in the Rocky Mountain 
region who wants to work can get a job. 
Industrial plants linked with building 
materials are running to capacity. New 
railroad construction in Montana, 
Wyoming and New Mexico is making 
more jobs for workers, and business as 
a whole in those sections is better. 


Gain of $1,201,368 Shown 
in April Electrical Exports 


OTAL exports of electrical ma- 
chinery, apparatus and appurten- 
ances for April were $5,981,191, a gain 
of $1,201,368 over April, 1922, when the 
total amounted to $4,779,823. In March, 
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to $6,344,842. The accompanying fig- 
ures are supplied by the Bureau of 
Foreign and Domestic Commerce. 


The Metal Market 


HE metal market has been inactive 

without exception all week. Con- 
sumers all report that their plants are 
as busy as the supply of labor will per- 
mit, but there continues to be less busi- 
ness booked ahead, and with the gen- 
eral tendency to a decline in the com- 





NEW YORK METAL MARKET PRICES 


June 21, 1923 June 28, 1923 
Cents per Cents per 
Pound Pound 
Copper, Electrolytic. 15.25 14.87% to 16.00 
ead,Am.S.& R.price 7.25 : 25 
Antimony. id 7.50 50 
Nickel, ingot. 27 woe 32.00 27. ie 32.00 
Zinc, spot 6.37 6. 00 








Tin, Straits. ae 41.90 41.00 
Aluminum, 98 to 99 
per cent 26.00 


26.00 





modity price level, they are not buying 
metal so far forward as normally. * 
The export copper market has tapered 
off somewhat, but the volume is still 
fairly good, at prices netting producers 














1923, total electrical exports amounted about ic. above domestic business. 
ELECTRICAI EXPORTS FOR APRIL, 1923, COMPARED WITH CORRESPONDING 
PERIOD A YEAR AGO 
a Value \ slue mi 

. April — —— April - — 
Articles 1922 1923 Articles 1922 1923 
Turbines........ $122,947 $35,290| Electrical Appliances, etc.: 
Generators: Electric fans. $96,593 $25,080 
Direct-current: Electric lamps: 
Under 500 kw. 34,268 87,953 Incandescent— 
500 kw. and over... 107,803 58,211 Carbon filament. 6,123 10,161 
Alternating-current: Metal filament. . 78,237 77,138 
Under 2,000 kva 31,354 9,846 | Other electric lamps 11,096 21,012 
2,000 kva. and over 114,000 259,453 Flashlights 10,707 48,183 
Accessories and parts for | Searchlights and projectors 18,096 18,820 
generators. ... 10,202 72.040 | Motor-driven household de- 
Self-contained lighting outfits 22,622 53,812] |, vies... a 58,489 91,273 
Batteries: omestic reating and cooking 
Primary...... 87,511 112,220] _ devices.... 59,947 48,122 
Storage 109.300 211'249 | Industrial electric furnaces 
Transforming and converting foe x. 11,205 12,514 
yparatus: lerapeutic apparatus, A-ray 
T Pn sake rse— ~ en galvanic and 5 
Power 124.337 255,865 | aradic batteries, etc 2,988 71,216 
Other 117.461 40.012 | Signe . and communication 
Rectifiers, condensers, Covicess 
deikaoeramd and aaa Radio and wireless apparatus 116,221 244,195 
»nerators -namotors Telegraph apparatus. 43,088 30,843 
generators, dynamotor 
synchronous, and other Magneto telephones. * 17,354 
converters 45.814 89,626 ae 290, 188 10,887 
. s * 
Trarismissic - and distribution Sakae tal a ak, 2,639 
PS ss panels, except R: mg signal switches i - 4,341 
: telephone . 227,911 190,198 ; aaah nts. ae 54,332 39,964 
Switches and circuit break- Bells, buzzers, annunciators 
ers above 10 amp 157,974 182,256 and alarms 4,985 13,435 
Fuse and fuse blocks. . 15,169 26,601 | Other electrical apparatus and : 
Meters and measuring instru- appurtenances: 
ments: Spark plugs, magnetos and 
Watt-hour, and other meas- other ignition apparatus 85,852 132,115 
uring instruments , 73,662 50,341 Insulating material 57,127 157,470 
Volt, watt, and ampere me- Metal conduit, outlet and 
ters and other recording switch boxes. . 3 26,790 41,476 
indicating and testing ap- Sockets, receptacles and 
paratus o4.5 64,218 74,712 lighting switches. 28,061 76,813 
Lightning arresters, choke os wiring —— and 86.652 2 
coils, reactors, and other xtures ’ 158,262 
protective devices. 30.571 29.265 Other electrical | apparatus 
Mot late inet cs . not elsewhere specified. . . 770,127 706,347 
LO aaa arters and control- Globes and shades for light- 
Motors under | horsepower 54,126 267,178 Ee ee 4 42,110 34,340 
Stationary motors | to 200 a “f li Eeerners, Gaanye 
horsepower 212,567 259,77 secuiieamaiad gy i Cp 
so eee beeps pat ote £12,9 29,772 Electrical porcelain. . 107,784 122,420 
— nee over 200 a Electrical carbons, carbon 
R: sa eres: 82,585 8,462 brushes and electrodes. 49,928 151,592 
REWAY MOTORS... 300 3,466 Insulated wire and cable 
es locomotives: (iron or steel) . 23,819 58,313 
tailway 242,177 Other manufactures f 
Mining and industrial. . 78,035 aluminum....... ; 64,815 49,906 
Other motors ; 59,966 19,608 | Copper: " 
Rheost¢ ats, controller. Ts and Bare wire oe 308, 340 158,230 
other starting and control- Insulated wire and cable 190,916 270,943 
ling equipment. 3 on ’ ; — grec gene 
Pert pea aia daa 43,170 147,684 Total electrical machinery 
haan ! ‘ 33 apparatus and appurten- 
_motors.. 65,6 137,132 ances. . $4,779,823 $5,981,191 
* Not separately st: ated prior ho tien 1. 1, 1923. a 
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and Contracts for Apparatus and Equipment 








Wagner Electric Pays Preferred 
Stock Dividends 


The directors of the Wagner Electric 
Corporation, St. Louis, directors at a 
recent meeting voted to pay the regular 
quarterly dividend of $1.75 per share 
on the 15,000 shares of 7 per cent pre- 
ferred stock of the company. These 
dividends are to be payable July 1, 1923. 
The officers of the company report sales 
for the month of May as the largest 
of any month of the current year. 

A general price advance of 10 per 
cent on practically all of the well-known 
lines of the company became effective 
May 15. The cash position of the cor- 
poration continues to be very com- 
fortable—current liabilities being con- 
fined entirely to merchandise obliga- 
tions not yet due and without bank 
borrowings of any character. 





Canadians Remain in Control of 
Canadian General Electric 


Control of the Canadian General 
Electric Company, which has large fac- 
tories in Toronto and in Peterboro, will 
remain in Canada, A. E. Dyment, presi- 
dent of the company, declared last 
week, commenting on a _ revival of 
rumors that the Canadian organization 
would be absorbed by the Geneial Elec- 
tric Company, of Schenectady, N. Y., on 
Sept. 1. 

He declined to discuss the reported 
merger and asserted there had been no 
change in the status of his organiza- 
tion as a Canadian corporation. 

It was reported some time ago that 
the American company had acquired a 
large block of stock in the Canadian 
company and was seeking a controlling 
interest. 





Offers Prize for Best Electric 
Locomotive for Coal Mines 


Lieut.-Col. G. R. Lane Fox, British 
Secretary for Mines, announces that, 
in order to encourage the production of 
a safe and efficient type of electrical 
storage-battery locomotive for use un- 
derground in coal mines, and with a 
view to displacing pit ponies in deep 
and hot mines, Charles Markham, col- 
liery director of Ringwood Hall, Ches- 
terfield, has placed at his disposal the 
sum of £1,000, to be offered as a prize 
for the best vehicle. Judges represen- 
tative of the coal-mining industry of 
Great Britain, the Institutions of Min- 
ing and Electrical Engineers and the 
Mines Department have been appointed 
to lay down the conditions under which 
the competition is to be conducted and 
to adjudicate upon the merits of com- 
peting designs. 





The competition will be open to 
manufacturers of any nationality and 
will remain open for a period adequate 
to allow competitors in foreign coun- 
tries and the British Dominions to sub- 
mit their designs. Working trials in 
England of those vehicles selected for 
test will subsequently be arranged. 

The preliminary details in connection 
with the competition are approaching 
completion and a formal announcement 
will shortly be made of the conditions. 

——@—_—_—_— 


Promoting “Universal” in Denver 


H. W. Woeber, representative of the 
electrical department of Landers, Frary 
& Clark in the Denver territory, is 
assisting the Moore-Bird Company, re- 
cently organized as a hardware dis- 
tributing agency at 1720 Wazee Street, 
in the development of an electric appli- 
ance department featuring “Universal” 
equipment. Mrs. Lena West, factory 
demonstrator, has been assigned to 
Denver for special development work in 
conjunction with the display to be made 
by Landers, Frary & Clark at the Colo- 
rado “pageant of progress” in July. 

dicuatideiaiainiacies 


Orton & Steinbrenner Election 


The Orton & Steinbrenner Company, 
608 South Dearborn Street, Chicago, 
manufacturer of material-handling 
equipment, announces the election of 
the following officers: P. A. Orton, 
president and general manager; E. B. 
Ayers, vice-president; Herbert Mertz, 
secretary and sales manager; Harry 
Shaffer, treasurer and_ purchasing 
agent; G. L. Niederst, chief engineer, 
and Alex Orton, works manager. 

No change in the management, con- 
trol or policy has been made, nor is any 
contemplated. The reorganization is 
occasioned only by the resignation of 
H. G. Steinbrenner as president and 
the disposal of his interest in the com- 


pany. 





Louis Allis Appointments 


The Louis Allis Company, manufac- 
turer of direct-current and alternating- 
current motors, Milwaukee, announces 
the following changes and additions to 
its sales representation: 

The H. M. Thomas Company, Oakland 
Bank Building, Oakland, Cal., has re- 
cently been appointed as exclusive sales 
representatives for the entire State of 
California; E. H. Albrecht & Company, 
309 Lewis Building, Portland, Ore., 
have been appointed as exclusive sales 
representatives for Oregon; J. W. 
Jones, 704 Pontiac Building, St. Louis, 
has been appointed as exclusive sales 
representative for the St. Louis terri- 
tory. 


Plans Habirshaw Wire Merger 


Plans for the reorganization of the 
four Habirshaw wire and cable con- 
panies have been worked out and copies 
were sent last week to the holders of 
securities of the four companies con- 
cerned. The four concerns will be con- 
solidated into one company, known as 
the Habirshaw Electric Cable Company, 
The companies to be thus merged are 
the present Habirshaw Electric Cable 
Company, the Electric Cable Company, 
the Habirshaw Electric Cable Company, 
Inc., and the Bare Wire Company. 

The new company will take over the 
properties of the four existing concerns 
and in turn issue new stock, both pre- 
ferred and common. Equal voting priv- 
ileges will be accorded both the pre- 
ferred and the common stockholders. 
The preferred stock issue will consist 
of $1,500,000 of $100 par stock and the 
common stock will be comprised of 
300,000 shares. The preferred stock is 
to be used for sale to depositing cred- 
itors and the underwriting syndicate. 
Half of the common stock issue will be 
distributed to depositing creditors and 
the other half will be sold to depositing 
creditors and the underwriting syndi- 
cate. 

It was announced that Dillon, Read 
& Company would underwrite 15,000 
shares of preferred and 150,000 shares 
of common stock of the new company. 
Part of the proceeds will be used for 
the settlement of claims of the United 
States government and for payment of 
taxes, obligations and liabilities of re- 
ceivers and for additional working cap- 
ital. 

The plan of reorganization was 
worked out by Malcolm D. Whitman, 
chairman of the committee; J. B. Beaty, 
Wylie Brown, F. J. Leary, E. A. Potter, 
Jr., E. N. Potter and T. E. Quisenberry. 





Campaign Against Unscrupulous 
Battery Makers and Sellers 


With the announcement that it pur- 
poses to curb and, if need be, to aid in 
the prosecution of deceptive advertising 
in the battery and automotive electrical 
fields, the national vigilance committee 
of the Associated Advertising Clubs of 
the World and its affiliated better-busi- 
ness bureaus and commissions have 
launched a campaign against unscrup- 
ulous manufacturers and dealers. 

That some service stations known and 
advertised as the authorized represen- 
tatives of well-known manufactures are 
prone to trade upon the established good 
name of reputable concerns through 
the substitution of foreign or inferior 
parts in the reconstruction of batteries 
is the contention of the vigilance com- 
mittee. 

“The automobile owner is at the 
mercy of a battery station in the mat 
ter of having his battery charged, 
changed, rebuilt or repaired,” says 4 
special report issued by the commit 
tee, “for the reason that it is prac 
ticable to dissemble a battery ari idel 
tify the parts. 
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“If the owner wants the repair parts 
put out by the maker of his battery,” 
the report continues, “he is entitled to 
receive them, even though there may 
be repair parts made by others which 
could be used just as efficiently. Sub- 
stitution under such circumstances con- 
stitutes a fraud upon the public and 
jeopardizes the good will and reputa- 
tion of the battery manufacturer which 
the service station purports to repre- 
sent.” 

The vigilance committee states that 
complaints have come to it from many 
sources to the effect that the motoring 
public is being imposed upon from time 
to time by unscrupulous concerns which 
offer a remedy for all battery troubles 
through the medium of pastes, fillers, 
solutions and other compounds to take 
the place of regular electrolytes. Tests 
and analyses of several of these “dope” 
solutions indicate that, while they ap- 
parently.give a battery greater momen- 
tary “kick,” they oftimes contain in- 
gredients which are absolutely ruinous 
to the plates and separators, thereby 
shortening the life of the battery from 
50 to 75 per cent. 

Purchasers are warned to inquire 
carefully regarding such solutions, and 
assure themselves that the substitute 
they are procuring has real merit and 
will not damage the battery, before 
placing their orders. 

Another misleading and sometimes 
fraudulent feature attends the manner 
in which many so-called “dry batteries” 
are advertised, the committee says. 
Some of these are exploited as “new 
and wonderful” inventions that “never 
need to be taken to a service station,” 
that “require ‘no water” nor added 
charge “no matter how long in use,” 
“cannot freeze,” etc. 





Beaver Machine & Tool Moves 
General Office to Newark 


The Beaver Machine & Tool Com- 
pany, Newark, N. J., announces the re- 
moval of its general office from 50 
Church Street, New York City, to 625 
North Third Street, Newark, where the 
company has just completed a new 
wing for office use, affording additional 
space for sales and executive offices. 

The Hotpoint Electric Appliance 
Company, Ltd., of 21 Berners Street, 
Oxford Street, London, has been ap- 
Pointed sole selling agent for the 
British Isles by the Beaver Machine & 
Tool Company, Inc., manufacturer of 
the “Beaver” line of wiring devices. 

ctetiniieneitnns 


Denver Supply Firm Organized 


W. J. Keating, formerly one of the 
executives of the Electrical Supply & 
Construction Company, Denver, has or- 
ganized a new company, which was re- 
cently incorporated under the name of 
the United Electric Company. Asso- 
“lated with him in the new undertaking 
are AP, Ware and S. S. Keating. It 
'S understood that a line of lighting 
fxturys and parts will be distributed 
and that a manufacturing plant and 
Dlatin» works will be operated. 
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The Bristol Company, Waterbury, 
Conn., manufacturer of measuring in- 
struments, has taken bids for a large 
two-story addition to its plant in the 
Platts Mills section. 


The Watertown Manufacturing Com- 
pany, Watertown, Conn., manufacturer 
of insulating products, has awarded a 
contract for a one-story addition, 70 
ft. x 120 ft., which is estimated to cost 
$50,000. 


The Continental Storage Battery 
Manufacturing Company, Ine., 111 
West Washington Street, Chicago, re- 
cently organized with $15,000 capital 
stock, has leased 4,000 ft. of floor space 
at 221 East Twenty-first Street, Chi- 
cago, to manufacture storage batteries 
and storage-battery plates. J. W. 
McCormack is the president of the com- 
pany. 

The Rome Wire Company, Railroad 
Street, Rome, N. Y., will commence the 
immediate erection of a new addition to 
its branch plant on Clyde Street, Buf- 
falo, to cost about $70,000. Plans have 


been filed. 
The Acheson Graphite Company, 
Niagara Falls, N. Y., has perfected 


plans for the reopening of its Buffalo 
plant, constructed during the war 
period and inactive for some time past. 
It will be operated in conjunction with 
the Niagara Falls works and given over 
exclusively to the production of heavy 
electrodes for electric steel furnaces. 


The Seneca Copper Corporation, 120 
Broadway, New York City, is arrang- 
ing for a bond issue of $1,500,000, of 
which $1,000,000 will be sold at once, a 
portion of the proceeds to be used for 
extensions and improvements. 


The Electric Signal Manufacturing 
Company, Miami, Fla., recently formed 
with a capital of $500,000, will operate 
a local plant for the manufacture of 
electric signal apparatus. H. W. LaVan 
is president. 

The Walker Vehicle Company, Chi- 
cago, manufacturer of electric trucks, 
announces the opening on June 1 of its 
new service station at Thirteenth Street 
and Ely Avenue, Long Island City, New 
York. E. T. Teepe is service manager. 


The Eureka Vacuum Cleaner Com- 
pany, Detroit, on June 14 held a dinner 
at the Hotel Pennsylvania, New York 
City, in honor of Fred Wardell, presi- 
dent, and A. L. McCarthy, its vice- 
president and general sales manager. 
More than three hundred salespeople 
connected with its Eastern sales 
agencies were present. 


The Bijou Motor Appliance Company, 
Fifteenth and Garden Streets, Hoboken, 
N. J., manufacturer of electric lighting 
and starting equipment, has been ac- 
quired by the General Electric Com- 
pany for a consideration said to be 
$250,000 and will be continued in opera- 
tion for the same line of production, 
with certain additions. The purchasing 
company is also understood to have 
secured the rights of manufacture of 
the Bijou equipment. 
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The Crescent Insulated Wire & Cable 
Company, North Olden, Trenton, N. J., 
has awarded a contract for a one-story 
addition to its plant. 


The Chambers Manufacturing Com- 
pany, Butler, Pa., manufacturer of 
farm-lighting plants and other elec- 
trical equipment, has acquired a plant 
at East Butler, Pa., and will remove 
to that location. Additional equipment 
will be installed. 


The Spaulding Electric Company, 
1344 Michigan Avenue, Detroit, James 
G. Spaulding president, is taking bids 
on a general contract for a new one- 
story plant on Michigan Avenue for 


repair and parts manufacture, esti- 
mated to cost $25,000. 
The Pyle National Company, 1338 


North Kostner Avenue, Chicago, manu- 
facturer of locomotive lighting equip- 
ment, searchlights, floodlights, etc., has 
awarded a contract for a two-story 
buffing shop, 45 ft. x 69 ft., at 1358 
North Kostner Avenue, to cost $25,000. 


The Triumph Electric Company, “in- 
cinnati, announces the removal of its 
offices in New York City to 25 Church 
Street. George F. Adams is in «harge. 


The Birtman Electric Compary, Chi- 
cago, manufacturer of house-cleanine 
devices, has opened offices at 2003 Mag- 
nolia Building, Dallas, Tex., with Fred 
E. Roegge as Southern division man- 
ager. Dallas has been chosen as one of 
the ten divisional distribution centers in 
the United States. 


The Niagara Blower Company, Buf- 
falo, has opened a new plant at Ontario 
Street and the New York Central Rail- 
road tracks. 


The North American Manufacturing 
Company, Cleveland, has opened a 
branch office at 53 West Jackson Boule- 
vard, Chicago, to handle low-pressure 
gas and oil burning equipment. 

The American Insulator Company, 
Danbury, Conn., manufacturer of elec- 
trical insulators, etce., has completed 
plans for the erection of a new one- 
story addition, to be equipped as a dry- 
ing and heater department. Another 
extension will be constructed to the 
polishing department. 


The Locke Insulator Company, 
Charles and Cromwell Streets, Balti- 
more, manufacturer of insulators for 
high-tension service, has filed plans for 
the construction of two additions, 60 ft. 
x 80 ft. and 32 ft. x 40 ft. Parker, 
Thomas & Rice, Union Trust Build- 
ing, Baltimore, are architects. 


The Edwin F. Guth Company, St. 
Louis, lately incorporated, will take 
over and merge the St. Louis Brass 
Manufacturing Company, Washington 
Street, and the Brascolite Company, 
Jefferson and Washington Streets, the 
last noted having been operated as a 
subsidiary of the St. Louis Brass Com- 
pany. The new company will continue 
in the same line of electric lighting 
equipment manufacture, and plans are 
being considered for general expansion 
in the different departments. Edwin F. 
Guth is president. 
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Foreign Trade Opportunities 








Following are listed opportunities to enter 
foreign markets. Where the item is num- 
bered further information can be obtained 
from the Bureau of Foreign and Domestic 
Commerce, Washington, by mentioning the 
number. 

Purchase is desired in Rotterdam, Nether- 
lands (No. 6,959), of ammeters for motor- 
cycles. 

An agency is desired in Wellington, New 
Zealand (No. 6,877), for electrical supplies 
and specialties, 

Purchase is desired in Apia, Samoa (No. 
6,881), for equipment for hydro-electric 
plants and appliances for home lighting, etc. 

Purchase is desired in Malmo, Sweden 
(No. 6,955). of lamps, wire, heating appli- 
ances and specialties; also purchase (No. 
6,955) of wiring devices. 

An agency is desired in Liége, Belgium 
(No. 6,938), for electric motors. 

Purchase and agency is desired in Ahme- 
dabad, India (No. 6,968), for electric 
motors, electrical fixtures, fittings, sundries, 
and lamps particularly. 

Purchase is desired in Riviére du Loup, 
Canada (No. 6,888), for radio equipment. 

Purchase or agency is desired in London, 
England (No. 6,908), of radio parts of all 
kinds. 

An agency is desired in Rio de Janerio, 
Brezil (No. 6,926). for specialties, such as 
storage batteries and lighting fixtures. 

An agency is desired in Vienna, Austria 
(No. 6,935), for air compressors with elec- 
tric mctors. Purchase and agency is also 
desirec (No. 6,886) of automobile equip- 
ment, “cluding lamps, etc. 

CABLE TERMINALS FOR BRISBANE, 
AUSTRALIA.—Tenders will be received by 
the Postmaster-General’s Department, Bris- 
bane, Australia, until July 31 for cable 
terminals. 

TELEPHONE SWITCHBOARDS FOR 
MELBOURNE, AUSTRALIA.—Tenders will 
be received by the Postmaster-General’s 
Department, Melbourne, Australia, until 
Aug. 7 for telephone switchboards. 

ELECTRICALLY DRIVEN PUMPS FOR 
SYDNEY, AUSTRALIA.—Tenders. will be 
received by the Department of Public 
Works, Sydney, New South Wales, Austra- 
lia, until July 23 for p:mping machinery 
for the Glen Mines (New South Wales) 
water supply, including electrically oper- 
ated pumps, switchgear, transformers, 
cables and wiring, etc, 

PROPOSED HYDRO-ELECTRIC DE- 
VELOPMENT IN NEW SOUTH WALES, 
AUSTRALIA.—The New South Wales Rail- 
way Commissioners are reported to have 
selected a site at Middle River, Maaran- 
garoo, on which they will erect a power 
plant to supply electricity to the towns and 
railway on the western line. The station 
will ultimately be connected up _ with 
Sydney. 

PROPOSED POWER SCHEME FOR 
NEW ZEALAND.—tThe Provisional Electri- 
fication Committee, Dunedin, has adopted a 
report for a power scheme for the Otugo 
district presented by A. P. Aldridge, engi- 
neer of the committee. Electricity will be 
supplied from Port Chalmers to Palmerston. 
The cost of the entire project is estimated 
at about £150,000. 





New Apparatus and 
Publications 





UNDERFEED STOKER.—“Built on Ad- 
vanced Engineering Principles” is the title 
of a bulletin distributed by the Detroit 
Stoker Company, General Motors Building, 
Detroit, in which it describes and illustrates 
the “Detroit” level-fuel-bed, multiple-retort 
underfeed stoker. 

LAMP-MAKING MACHINES. — Charles 
Eisler, 750-760 South Thirteenth Street, 
Newark, N. J., has developed the “Eisler” 
unit lamp-making machines. This unit is 
made in several styles, for regular vacuum 
lamps, miniature lamps and gas-filled lamps. 

EVAPORATORS AND DISTILLERS.— 
The Bethlehem Shipbuilding Corporation, 
Ltd., Bethlehem, Pa., is distributing bulletin 
No. 15, coverin the “Bethlehem-Weir” 
evaporators and fistillers. 


FLEXIBLE VARNISHED TUBING.— 
The Acme Wire Company, New Haven 
Conn., is distributing a leaflet describin 
the “Acme” flexible varnished tubing whic 
it has added to its line of products. 
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SOOT BLOWER.—The Bayer Company, 
4066 Park Avenue, St. Louis, Mo., is dis- 
tributing a folder describing the “Bayer” 
blower. 


SPLICING SLEEVES AND TWISTING 
TOOLS.—The High Tension Company, 120 
Broadway, New York City, has issued bul- 
letin No. 1-A, covering its high-tension, 
seamless-copper splicing sleeves and twist- 
ing tools. 


WATCHMAKERDS’ LATHE MOTOR.—A 
combination watchmakers’ lathe motor and 
a motor, furnished complete with 
oot controller, reverse switch, pulley and 
buffing and inding attachment. has been 
brought out by the Fidelity Electric Com- 
pany, Lancaster, Pa. 


HEAVY-DUTY REELITE.—A device for 
payin out and automatically retrieving 
electric conductors for power and light 
which is adaptable for cranes, dredges, min- 
ing machinery, etc., has been developed 
by the Appleton Electric Company, 1701 
Wellington Avenue, Chicago. 


TUMBLER SWITCH.—A new shallow 
tumbler switch made in double-pole and 
four-way types has been placed on the 
market by the Hart & Hegeman Manufac- 
turing Company, Hartford, Conn. 


ELECTRIC FURNACE.—The Booth Elec- 
tric Furnace Company, 411 North Wells 
Street, Chicago. has placed on the market 
= electric melting furnace of the ladle 
ype. 











New Incorporations 





THE SHILOH LIGHT & POWER COM- 
PANY, Statesville, N. C., has been incor- 
porated with a capital stock of $10,000 by 
H. M. Morrison, G. Nash and S. G. 
Caugill. 

THE BANCROFT LIGHT. HEAT & 
POWER COMPANY, Ltd., Bancroft, Onta- 
rio, Canada, has been incorporated with a 
capital stock of $1,000,000. Donald L. 
Cameron is director. 

THE GLENIRON (PA.) POWER & 
TOOL COMPANY has been incorporated 
with a capital stock of $500,000 by R. F. 
Boop, John T. Church, Gleniron, and J. W. 
Shook, Bellefonte, Pa. The company pro- 
poses to operate an electric and gas plant. 


Construction 


News 


Projects, Plans, Bids and Contracts, 
Contemplated or Under Way 








New England States 


MARLBORO, N. H.—The Keene (N. H.) 
Gas & Electric Company will soon begin 
work on its proposed hydro-electric power 
plant, to cost about $300,000. 

PORTSMOUTH, N. H.—Bids will be re- 
ceived by the Bureau of Supplies and Ac- 
counts, Navy Department, Washington, 
D. C., until July 10, for three motor-gen- 
erators and three sets of spare parts for 
the local navy yard. (Schedule 981.) 


GARDNER, MASS.—The Gardner Elec- 
tric Light Company has applied for per- 
mission to issue $176,750 in capital stock, 
part of the proceeds to be used for ex- 
tensions. 


Middle Atlantic States 


AMSTERDAM, N. Y.—The Adirondack 
Power & Light Company is planning to 
erect a three-phase, high-tension transmis- 
sion line through the towns of North Green- 
bush, Stephantown, Nassau and Sand Lake, 
to connect with the lines of the New Eng- 
land Power Company. The cost is esti- 
mated at about $50,000. 

BINGHAMTON, N. Y.—The Binghamton 
Light, Heat & Power Company has acquired 
property in the vicinity of its Noyes Island 
substation for proposed additions. 

BROOKLYN, N. Y.—The Kings County 
Lighting Company will build a power house 
at 880 Sixty-fifth Street, to cost $50,000. 
Hugh Cuthrell is architect for the company. 

BROOKLYN, N. Y.—An expenditure of 
more than $1,750,000 on new equipment 
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and improvements has been authorized hy 
the directors of the new Brooklyn-Manhiat- 
tan Transit Corporation. Of this amount 
about $580,000 will be expended for cables 
and substations and the remainder for new 
cars, 


BROOKLYN, N. Y.—Bids will be received 
by the Bureau of Supplies and Accounts, 
Navy Department, Washington, D. C., until 
July 10, for storage-battery testing out- 
fits and hydrometers (Schedule 1012), also 
for wire and cable, for use at the local navy 
yard (Schedule 1000). 


NEW YORK, N. Y.—The New York Eii- 
son Company will build a _ serviee and 
storage building at 708-20 First Avenue, to 
cost about $2.000,000. Thomas E. Murray, 
55 Duane Street, is engineer. 


OSSINING, N. Y.—The I. Terwilliger & 
Sons Lumber Company plans to rebuild its 
power house and lumber mill, recently de- 
stroyed by fire, causing a loss of about 
$100,000. 


STRATFORD, N. Y.—The Adirondack 
Power & Light Corporation, Amsterdam, 
has petitioned the Public Service Commis- 
sion for approval of a franchise granted 
by the town of Stratford. The company 
contemplates an extensive development in 
Stratford and Oppenheim. 


WATERTOWN, N. Y.—The Northern 
New York Utilities, Inc., has issued $2,212, 
200, in bonds, part of the proceeds to be 
used for a new generating plant and im- 
provements. ; 


BELLE MEAD, N. J.—The Belle Mead 
Electric Light & Power Company, recently 
organized with a capital of $125,000. plans 
to install a local system for commercial 
light and power service. 


CARTERET, N..J.—Arrangements have 
been made by the Ichabod T. Williams & 
Sons Company, Eleventh Avenue and 
Twenty-fifth Street, New York, for the con- 
struction of its proposed local hardwood 
mills, including power house, to cost about 
$500,000. 


MORRISTOWN, N. J.—The Jersey Cen- 
tral Power & Light Company has issued 
$1,156,000 in capital stock, part of the pro- 
ceeds to be used for extensions and im- 
provements. 

RIDGEFIELD PARK, N. J.— Electric 
power equipment will be installed in the 
proposed ice-manufacturing plant to be 
erected by the Bergen Hygeia Ice Company 
on Tucker Street, to cost about $150,000. 


VERONA, N. J.—Bids will be received 
by the Board of Freeholders, George C 
Bergen, county purchasing agent, Court 
House, Newark, until July 10 for electrical 
work in connection with a power-house 
addition at the county sanitorium. Guilbert 
& Betelle, Chamber of Commerce Building. 
Newark, are architects. 

COOPERSBURG, PA.—The Pennsylvania 
Power & Light Company, Allentown is nego- 
tiating for the purchase of the system of 
the Coopersburg Light, Heat & Power Com- 
pany. A substation will be built and trans- 
mission lines extended to Coopersburg. 


DELTA, PA.—The Edison Electric Light 
& Power Company, York, has acquired the 
properties of the Delta Electric Power Com- 
pany and the Delta Water & Power Com- 
pany. Xxtensions will be made in the 
systems, and the transmission lines ex- 
tended to Castle Fin, about 20 miles. 


PHILADELPHIA, PA.—Plans are being 
made by the trustees of the Franklin Instl- 
tute, 15 South Seventh Street, for remodel- 
ing four buildings at Nineteenth and Race 
Streets for the establishment of new labora- 
tories, consisting of about twenty rooms, 
equipped with electrical and mechanical 
precision apparatus for complete experl- 
mental research. The work will be done 
under the direction of the Henry W. Bartol 
Research Foundation of the institute. 


PITTSBURGH, PA.—Bids will be re- 
ceived by the Superintendent of Buildings, 
Board of Education, Fulton Building, until 
July 12 for electric work in the proposed 
aotaam school, Waldorf and Bonvue 

reets. 


PITTSBURGH, PA.—The_managers_ of 
the Phipps Power Building, Duquesne Way 
and Cecil Place, have engaged Dwight P. 
Robinson & Company, Inc., 125 East Forty- 
sixth Street, New York, engineer, to prepare 
plans for an addition to the building, t0 
cost about $250,000. 


READING, PA.—The Metropolitan Edi- 
son Company is organizing three sub- 
sidiaries, to be known as the South Lon- 
donderry-Lebanon Electric Company, West 
Cornwail-Lebanon Electric Company and 
the Cornwall-Lebanan Electric Company, t® 
erect transmission lines through the respec- 
tive territories. The Metropolitan com 
pany has called a special meeting for Aus: 
14 to arrange an increase in capit«! from 
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9,000 to 300,000 shares of stock, part of 
the proceeds to be used for expansion. 


RED HILL, PA.—The Red Hill Power & 
Light Company has been organized to con- 
struct a transmission system in this district. 
Thomas J. Perkins, Allentown, Pa., rep- 
resents the company. 

BALTIMORE, MD.—Bids will be received 
by the Board of Awards, care of F. A. 
Dolfield, City Register, until July 5 for 
about 100,000 ft. of single vitrified-clay 
conduit for the city electrical commission. 
Charles F. Good is chief engineer of the 
commission. 

HUNTINGTON, W. VA.—The Consoli- 
dated Power & Light Company has issued 
$1,500,000 in capital stock, the proceeds to 
be used for expansion, including the com- 
pletion of the 20,000-hp. power plant now 
being erected at Kenova and transmission- 
line extensions. 

SUTTON, W. VA.— The 
West Penn Public Service Company con- 
templates extensions in its transmission 
lines, with substation improvements in 
plants recently acquired at Parsons, Elkins 
and Sutton. 

KILMARNOOK, VA. — The Kilmarnook 
Light & Power Company, recently organ- 
ized, plans to build a substation, with dis- 
tribution system, for commercial light and 
power service in sections of Lancaster and 
Northumberland Counties. W. L. Mason Is 
president. 

WASHINGTON, D. C.—Bids will be re- 
ceived at the office of the general purchas- 
ing officer, the Panama Canal, Washington, 
D. C.. until July 17 for automatic telephone 
equipment and air-conditioning apparatus. 

WASHINGTON, D. C.—Bids will be re- 
ceived by the Chief Signal Officer. United 
States Army, until Aug. 1 for Signal Corps 
eable, totaling about 75,000 miles of differ- 
ent types, gutta-percha-insulated. Alter- 
nate bids will be received for rubber insu- 
lated. (Proposal 15085—1 CP.) 

WASHINGTON. D. C.—Bids will be re- 
ceived by the Bureau of Yards and Docks, 
Navy Deparment, Washington, D. C., until 
July 18 for extension to battery storage 
and overhaul at Pearl Harbor, Hawaii. 


Monongahela- 





North Central States 


DETROIT, MICH.—The City Council has 
voted to proceed with the construction of 
the four-unit lighting plant at the foot of 
Morrell Street, to cost about $12,000,000. 


IRONWOOD, MICH.—The Ford Motor 
Company. Highland Park, has applied to 
the Federal Power Commission for permis- 
sion to build a hydro-electric plant on the 
Menominee River, to cost about $500,000, 
for service at its Northern Michigan works. 

LANSING, MICH.—The Durant Motor 
Company is planning to double the capacity 
of the power plant at its local works. 

CLEVELAND, OHIO.—Bids will be re- 
ceived at the office of the commissioner of 
purchases and supplies, City Hall, until 
July 6 for mechanical stokers for the divi- 
sion of light and power. 


BOWLING GREEN, KY.—The Kentucky- 
Tennessee Public Service Company is com- 
pleting plans for tying in all properties of 
the Kentucky Public Service Company and 
the Kentucky-Tennessee Light & Power 
Company located in southern Kentucky and 
northern Tennessee. These plans will in- 
volve the erection of approximately 95 miles 
of high-tension lines. The company has 
franchises in all counties connecting its dif- 
ferent stations. O. E. Wessell is assistant 
general 
Service Company. 

HOPKINSVILLE, KY.—The Kentucky- 
Tennessee Light & Power Company Bowl- 
ing Green, has started construction on a 
3,000-kw. addition to its local power plant, 
to cost about $300,000. The plans include 
anew turbine, changes to boilers and spray 
pond. Provision is being made to increase 
the capacity of the station to 9,000 kw. O. 
E. Wessel is assistant general manager. 


LOUISVILLE, KY.—The erection of a 


33,000-volt transmission line from Rich- 
mond to Winchester (20 miles) is under 
‘onsideration by the Kentucky Utilities 
Company, Louisville. 

MURRAY, KY.—The Council contem- 
ute the purchase of a 200-hp. oil engine 
anc 


uxiliary equipment for the municipal 
electric light plant. M. T. Morris is in 
Nargee, 

INDIANAPOLIS, IND.—The directors of 
the Robert W. Long Hospital and_ the 
James Whitcomb Riley Hospital for Chil- 
dren have received permission from _ the 
Public Service Commission to install an 
flectric power plant for the joint’ use of 
the nstitutions. An appropriation of 
$250,000 is available. 


manager of the Kentucky Public . 
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LINTON, IND.—The High Grade Coal 
Company. Terre Haute, contemplates the 
rebuilding the power house at its local 
properties, recently destroyed by fire. 

SOUTH BEND, IND.—The Twin Branch 
Power Company, a subsidiary of the Amer- 
ican Gas & Electric Company, New York, 
is preparing plans for the construction of a 
six-unit generating plant on the St. Joseph 
River, each unit to have a capacity of 
35,000 kw., to cost about $10,000,000, with 
transmission system. 

ELLIS JUNCTION, WIS.—The Wiscon- 
sin Public Service Company, 559 Marshall 
Street, Milwaukee, is asking for bids for 
outdoor substation, switchboard, two 200-ft. 
penstocks, six Tainter gates, two sluice- 
gates. Mead & Seastono, Journal Building, 
Madison, are engineers. 

FLORENCE, WIS.—Extensive improve- 
ments are contemplated by the Peninsular 
Power Company, Madison, to its local plant, 
involving an expenditure of about $250,000. 


The plans call for the erection of a build- 
ing adjacent to its present plant to be 
equipped with a _  Diese?-oil-engine-driven 
unit. 


LA CROSS, WIS.—Bids will be received 
by the La Crosse Lutheran Hospital Asso- 
ciation for building a nurses’ home and for 
remodeling power house. to cost about 
$150,000. O. A. Merman, Linker Building, 
is architect. 


STEVENS POINT, WIS.—Steps have 
been taken by property owners on Clark 


Street for the installation of an ornamental 
lighting system. 

LITCHFIELD, MINN.—Extensions to the 
municipal electric light and power plant to 
cost about $75,000 are under consideration. 
L. P. Wolff, Guardian Life Building, St. 
Paul, and E. D. Jackson, Endicott Building, 
St. Paul, are engineers. 

ANAMOSA IOWA.—The Iowa Electric 
Company is erecting a high-tension trans- 
mission line from Anamosa to Olin, which 
will be extended from Olin to Oxford Junc- 


tion, to replace the line which is now in 
operation. 
IDA GROVE, IOWA.—The Ida Grove 


Electric Company contemplates improve- 
ments to its system, to cost about $25,000. 

CAMERON, MO.—The Council has 
gaged E. E. Harper, 3031 Park Avenue, 
Kansas City, engineer to prepare plans for 
improvements to the municipal electric 
plant, to cost $85,000, for which bonds have 
been voted. 

ST. LOUIS, MO.—The Missouri-Pacific 
Railroad Company has plans under way for 
the construction of a power house on Cho- 
teau Avenue, to cost about $55,000. <A simi- 
lar plant will also be built in connection 
with a number of mechanical buildings on 
Van Buren Street to cost $100,000. 

MULVANE, KAN.—Plans are being pre- 
pared for extensions and improvements to 
the municipal electric plant. 


en- 





Southern Siates 


RALEIGH, N. C.—The Carolina Power & 
Light Company has _ issued 2.500.000 in 
bonds, part of the proceeds to be used for 
extensions, including a new power plant 
with initial capacity of 15,000 kw. and a 
transmission system. 

RUTHERFORDTON, N. C.—The Taylor 
Lumber Company contemplates the con- 
struction of a power house at its proposed 
local mill. 

WHITAKERS, N. C.—Bids will be _re- 
ceived by the Mayor and Board of Alder- 
men until July 11 for furnishing material, 
equipment, etc., for the construction of a 
three-phase, 6,600-volt wood-pole transmis- 
sion line between Whitakers and Endfield, 
a distance of about 6 miles. W. T. Hearne 
is superintendent of lighting department. 

WILMINGTON, N. C.—Plans for the 
proposed mill to be erected by the Wilming- 


ton Wood Products Company include a 
power house. The cost of the project is 
estimated at $60,000. L. L. Merritt, 


Wilmington, is engineer, 

CHARLESTON, S. C. — The Southern 
States Lumber Company, recently incor- 
porated, is reported to be planning the 
construction of a new mill and power house, 
to cost about $100,000. B. O. Elting is 
president. 

TALLAPOOSA, GA.—The Tallapoosa 
River Power & Textile Company, recently 
organized, is planning to build a hydro- 
electric plant to cost about $100,000. A 
transmission system will be built to supply 
service in this district. 

MIAMI. FLA.—The Ocean-River Corpo- 
ration, First National Bank Building, will 
build an electric power plant at its prop- 
erties. Bids will be called at once. 
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TAMPA, FLA.—The Tampa Bay Fertil- 
izer Company, recently organized, plans to 
build a power house in connection with a 
new local mill, to cost about $250,000. 
S. W. Allen is president. 


WINTER HAVEN, FLA.—The Tampa 
Electric Company plans extensions and im- 
provements to the system of the Winter 
Haven Light & Power Company, 2 sub- 
sidiary. 

MADISONVILLE, TENN.—Bids will be 
received by the City Council until July 3 
for pumping and other equipment, includ- 
ing four centrifugal pumping units, two 
electric motors with automatic control, two 
gasoline engines and auxiliary equipment 
for the municipal waterworks. The Ambler 
Engineering Company, Travelers Building, 
tichmond, Va., is engineer. 


MEMPHIS, TENN.—The Memphis Power 


& Light Company is planning to increase 
the output of its generating plant by 
15,000 kw. 

NASHVILLE, TENN.—The Du Pont 


Fibre Silk Company, Buffalo, N. Y., plans 
to construct a power house in connection 
with its proposed local mill, to cost about 
$500 000. 


HOLLYWOOD, ALA.—The installation of 


electrically driven pumping machinery in 
the municipal waterworks is under con- 
sideration. Prices are also being asked on 


oil-engine equipment. J. C. Wall is engineer. 

TALLASSEE, ALA.—The Alabama Power 
Company, Birmingham, has been granted 
permission to purchase the dam and power 
house cf the Vernon-Woodbury cotton mills 
on the Tallapoosa River, near Tallassee. 
The Alabama company contemplates in- 
creasing the output of the plant by 8,000 hp., 
and plans are also under way to install an 
additional unit of 15.000 hp. Eventually 
a plant of 60,000 hp. will be built. 


GARNER, ARK.—The Kelly Lumber 
Company plans to construct a power house 
at its proposed new mill to cost about 
$90,000. 


RUDY, ARK.—The Fort Smith Fertilizer 
Company, Fort Smith, Ark., plans to cqn- 
struct a power house at its proposed local 
plant, to cost about $75,000. 


GIPSLAND. LA.—The City Council has 
tak-n over the electric plant of the Gibs- 
lard Light & Power Company. to be ewned 
and operated by the municipality. 


MONROE, LA.—The Brown Paper Mill 
Company, Inc., Orange, Tex., plans to build 
a power plant in connection with its pro- 
posed local paper mill, to cost about 
$1,900,000. 


WELCH, OKLA.—The Commissioners of 
Craig Ceunty have granted the Empire 
Electric Company, Joplin, Mo., a franchise 
to erect a transmission line from the county 
line through Welch to Hudson, a distance 
of about 12 miles. 


DENTON, TEX.—Plans are under way 
for the construction of an addition to the 
State College of Industrial Arts. R. F. 
Taylor, Western Indemnity Building, Dal- 
las, is engineer. 


FORT WORTH, TEX.—Bids will be re- 
ceived by the Board of Commissioners until 
July 3 ror a motor-driven centrifugal pump 
of 12,000,000 gal. capacity per twenty-four 
hours, under a head of 270 ft. Alternate 
bids will be received for a Diesel-engine- 
driven pumping unit. Dudley L. Lewis is 
city engineer. 

GIDDINGS, TEX.—The light and power 
plant of the Giddings Cotton Oil Company 
has been acquired by the Giddings Manu- 
facturing Company. Extensions and im- 
provements will be made, including the 
installation of additional equipment. 


HOUSTON, TEX.—Plans have _ been 
adopted by the Houston Lighting & Power 
Company for extension and improvements 
to its system, to cost $4,492,000, as follows: 
New power station, $2,632,000; improve- 
ments to underground system in business 
district, $330,000; new substation, Houston 
Heights, $140,000; new substation, Wash- 
ington and Fourth Streets, $49,000: im- 
provements to Gable Street power station, 
$330,000; improvements to _ distribution 
lines, $300,000; short extensions, meters 
and transformers, $403,000; miscellaneous 
work, $398,000. 


KINGSVILLE, TEX.—The Legislature 
has approved an appropriation of $330,000 
for the construction of a power plant and 
administration building at the local South 
Texas Teachers’ College. Plans have been 
approved also for improvements in the 
power plant at the West Texas Teachers’ 
College, Canyon, including the installation 
of additional electric and steam equipment. 


RISING STAR, TEX.—The Rising Star 
Light & Power Company contemplates a 
number of extensions and improvements. 
The company has increased its capital stock 
from $15,000 to $25,000. 
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SANGER, TEX.—At an election to be 
held by July 7 the proposal to issue $90,000 
in bonds for the construction of water- 
works, sewer system and an electric light 
and power plant will be submitted to the 
voters. 





Pacific and Mountain States 


TUMWATER, WASH.—The Puget Sound 
Power & Light Company, Seattle has been 
granted a franchise for a transmission line 
from Tumwater to Tenino. Work will be 
placed under way at an early date. 

BEND, ORE. L. E. Myers Company, 
53 West Jackson Boulevard, Chicago, has 
acquired the plant and system of the Bend 
Water, Light & Power Company. Plans 
are under consideration for extensions and 
improvements. 


KLAMATH FALLS, ORE. Secre- 
tary of the Interior has authorized the 
sale of the Keno and Ankeny canals in the 
Klamath irrigation project to the Califor- 
nia-Oregon Power Company. The company 
proposes to develop the power, at a cost 
of $750,000 to supply electricity to lumber 
mills and other industrial enterprises in 
this vicinity. 

PORTLAND, ORE. McLaughlin 
& Hillier, Inc., will install a power house at 
its proposed new lumber plant at the Colum- 
bia Boulevard and Vancouver Road. 

PORTLAND, ORE —Surveys are being 
made by the Pacific Power & Light Com- 
pany, Portland, along the Deschutes River, 
in the vicinity of Ketchum station, covering 
a distance of 10 miles, on a proposed site 
for a hydro-electric power plant. The plans 
call for a development of about 40,000 hp., 
the cost of which will be between $2,000,000 
and $3,000,000, 


FRESNO, CAL.—The San Joaquin Light 
& Power Corporation has issued $2,500,000 
in bonds. part of the proceeds to be used 
for extensions. 


LOS ANGELES, CAL,—The County Su- 
pervisors plan to install an ornamental 
street-lighting system on Walnut and Palm 
Avenues, Spencer, Roane, 162d and San 
Pedro Streets. 

LOS ANGELES, CAL.—The Pacific Elec- 
tric Railway Company plans improvements 
to the San Bernardino line, to cost about 
$100,000. The wooden substations will be 
replaced by steel and concrete buildings, 
and the present 1,000-kw. motor generator 
set will be replaced with a 1,500-kw. auto- 
matic installation. 














} Madera Irrigation 
District has applied to the State Water 
Commission for permission to construct a 
hydro-electric plent on the Fresno River, 
to cost about $2,000,000. 

SAN FRANCISCO, CAL. Great 
Western Power Company of California 
plans to increase the output of its electric 
plants at Las Plumas and Caribou. A 
third unit will be installed at the Caribou, 
at a cost of about $1,000,000. Extensions 
will be made to the Las Plumas plant, to 
cost about the same amount, 








Canada 


BANCROFT, ONT.—The Bancroft Light, 
Heat & Power Company, recently incorpo- 
rated, contemplates the construction of two 
hydro-electric plants on the York branch 
of the Madawaska River. Donald L. Came- 
ron is director. 

CAMPBELLFORD, ONT. — Preparations 
are being made by the Hydro-Electric 
Power Commission of Ontario for a hydro- 
electric development, to cost about $250,000 
at dam No. 8, near Campbellford. Plans, 
it is said, have been prepared for a similar 
plant, to be located nearer the town, to be 
known as No, 9. 


ST. THOMAS, ONT.—The Hydro-Electric 
Power Commission of Ontario plans to 
erect 15 miles of transmission lines in the 
district adjoining St. Thomas, to cost about 
$50,000. F. A. Gaby is chief engineer. 

TORONTO, ONT.—The Hydro-Electric 
Power Commission of Ontario is planning 
to connect Niagara with the Eugenia plant. 
The project includes increasing the output 
of the plant at Eugenia, constructing new 
pipe line, installing frequency changer, etc. 
The cost is estimated at $75,000. 

UNITY, SASK.—Tenders will be received 
by J. M. Jenson, town clerk, Unity, until 
July 5 as follows: Tender A—For furnish- 
ing and erecting an internal combustion 
engine; tender B—for furnishing and in- 
stalling a generator, exciter, switchboard 
and other apparatus; tender C—for con- 
struction of addition to power house. A. A 
Murphy, Saskatoon, Sask., is consulting 
engineer. 


ELECTRICAL WORLD 


Electrical 


Patents 
Announced by U. S. Patent Office 





(Issued June 5, 1923) 

1,458,105. RueostaT; S. R. Hipple, Wil- 
liamsport, Pa. App. filed Sept. 6, 1922. 
Granular resistance varied by pressure. 

1,458,120. MaGNeT AND DYNAMO-ELECTRIC 
MACHINE Structure; R, B. Williamson, 
Milwaukee, Wis. App. filed June 8, 1918. 
Framework for magnets on large gen- 
erators. 

1,458.121. DyYNAMO-ELECTRIC MACHINE; A. 
J. Brown, Milwaukee, Wis. App. filed 
Aug. 29, 1918. Bearing construction for 
vertical hydro-electric generators. 


(Issued June 12, 1923) 


15,623 (reissue). EXcITING SYSTEM OF 
PHASE CONVERTERS; R. E. Hellmund, 
Swissvale, Pa. App. filed Aug. 7, 1916. 
Converting single-phase current to poly- 
phase of railway locomotives. 

1,458,124. Battery HANDLAMP; E. Alschuler, 
St. Louis, Mo. App. filed Jan. 4, 1919. 
Flashlight. 

1,458,126. (TRANSFORMER; R. 
Pittsburgh, Pa. App. filed Oct. 1, 1920. 
Structure and tank for small oil-cooled 
transformers. 

1,458,138. CLAMP FOR WELDING-MACHINE 
ATTACHMENTS; H. W. Krantz and J. 
Lukes, Cleveland, Ohio. App. filed May 
24, 1920. For holding ends of wheel rims 
during welding operation. 

1,458 139. COMBINED IGNITION AND LIGHT- 
ING GENERATOR; L. J. Le Pontois, Lake- 
wood, Ohio. App. filed Aug. 23, 1917. 

1,458,153. VacuumM-TuBE BASE AND RECEP- 
TACLE; F. H. Shaw, East Orange, N. J. 
App. filed Aug. 20, 1919. 

1,458,165. System or ELectTrRICAL CONTROL; 
W. W. Coblentz, Washington, D. C. App. 
filed Sept. 22. 1920. Remote control of 
apparatus by radio. 

1,458,180. ADVERTISING Device; J. H. Ham- 
mond, Jr., Gloucester, Mass. App. filed 
June 1, 1916. Automatic light-flashing 


V. Bingay, 


sign. 
1,458,182, ELECTROTHERMAL BATH CABINET; 
M. F. Hasemeier, Woodward, Okla. App. 


filed Jan. 25, 1922. Patient treated by 
heat and light rays produced by elec- 
tricity. 

1,458,193. Muntrpte BALANCING ARRANGE- 
MENT FOR MULTIPLEX TRANSMISSION; H. 


S. Osborne Montclair, N. J. App. filed 
Sept. 13, 1919. 
1,458,225. MvtLtTrpte BALANCING ARRANGE- 


MENT FOR MULTIPLEX TRANSMISSION: L. 
Espenschied, Hollis, N.Y. App. filed 
Aug. 29, 1919. High-frequency carrier 
currents used for transmission of signals. 

1,458,247. Wire Cramp; J. F. Schleper, 
Amsterdam, Netherlands. App. filed Feb. 
20, 1920. Connector especially adapted to 
conduits. 

1,458,273 and 1.458,274. 

U 


‘ WELDING PROCESS; 
M. S. Clawson, 


per Montclair, N. J. 


p 
App. filed April DS. 1920. Resistance 
welding method. 
1,458,291. APPARATUS FOR DEHYDRATING 
PETROLEUM OILS; F. W. Harris, Los 


Angeles, Cal. App. filed June 28, 1921. 
Magnetic ‘aestaneeeh nt of current carry- 
ing path through emulsion. 


1,458,307. Dry ELectric Batrery; L. 
Levaillant, Zurich. Switzerland. App. filed 
Jan. 12, 1923. Built up of flat cells. 


1,458,329. Hanp Bac; C. S. Elfelt, Los 
Angeles, Cal. App. filed May 16, 1921. 
Electrically lighted. 

1,458,336. ILLUMINATED AUTOMOBILE SIGNAL; 
S. G. Grandjean and J. J. Darcey, Braith- 
waite, La. App. filed July 2, 1921. Rear 
direction signal. 

1,458,338. HeticHtT INDICATOR FoR LIQUIDS; 
R. Grimshaw and C. J. Weis, Clyde, Ohio. 
App. filed Oct. 9, 1919. Operating arm 
working over series of contacts gives 
direct indication of height of liquid. 

1,458,377. StTorRAGE Batrery; E. Anderson, 
Dayton, Ohio. App. filed Nov. 18, 1919. 
Separator of porous vitrified ceramic 
product. 

1,458,418. SAFETY 
Cc. L. Johnston, 


DEVICE AND 
Oakland, 


SWITCH ; 
and C. M. F. 
App. filed March 
Cut-out switch for handle of 


Friden, Piedmont, Cal. 
6. 1922. 
flatiron, 
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1,458,430. MELTING oR SOLDERING PoT; EF 
Millner, St. Louis, Mo. App. filed Seot, 
29, 1920. Heating element entirely cur- 


rounded by material to be melted. 


1,458,466. ANTENNA SELECTOR SWITCH; A 
Crossley, Washington, D. C. App. filed 
July 7, 1919. To connect various com)i- 
nations of under ground, elevated or loop 
antennas to receiving apparatus. 


1,458,500 and 1.458,501. RHEOSTAT; F. A. 
Rojas, New York, N. Y. App. filed Noy 
18, 1921. Compressible resistance t),» 
for lamp sockets. 

1,458,525. Process FoR FIXATION OF ATMOs- 
PHERIC NITROGEN; F. Daniels, East Falls 
Church, Va. App. filed May 12, 119% 
By employing streaming electric dis- 
pomp ioe 

58.5 GROUND CLAMP; G. Lipschitz 
“Philadeiphia. Pa. App. filed April 26 
1921. Thin strap drawn through holes 
makes connection, 


1,458,545. IMPULSE TRANSMITTER; W. T 
Powell, Rochester, N. Y. App. filed Jun: 


13, 1919. For automatic telephone sys- 
tems. 
1,458,555. TELEPHONE SysTEM:; F. M. Slough 


Rochester, N. Y. App. filed Oct. 14, 1914 
Associate multiple is employed. 


1,458,601. ELecTRODYNAMIC TRANSMISSION 
SYSTEM FOR VEHICLES: H. L. Tamer 
Brooklyn, N. Y. App. filed Feb. 5, 1917. 
Generator-motor drive for low speeds and 
electromagnetic drag for higher speeds. 

1,458,611. LIGHTNING ARRESTER; L. S 
Brach, East Orange, N. J. App. filed 
May 17, 1921. Low-voltage vacuum-type 
arrester. 

1,458,613. PLANER AND SYSTEM OF MoTorR 
CONTROL THEREFOR: H. L. Blood, Plain- 
field, N. J. <App. filed Jan. 31, 1920. 
Main starting swi:ches prevented from 
closing except uncer proper conditions. 


1,458,620. FLUID-TIGHT APPARATUS; G. 
Fussner. Menominee, Mich. App. filed 
Oct. 12, 1920. Waterproof electric bell 

1,458,634. TRANSFORMER COOLER AND ELEC- 


TRIC HEATER; A. H. Waage, Rosedale, 
N. Y. App. filed Nov. 10, 1921. Wind- 
ings made of tubes through which cool. 
ing water is forced. 


1,458,647. Evectric CLock; E. Fowler, Bal- 
timore, Md. App. filed July 7, 1919. 
Secondary clocks controlled by master. 

1,458,665. SIGNAL LANTERN; G. W. Stewart 
Chicago, Ill. App. filed March 29, 1922. 
For railway service. 

1,458,682. SHort-CrrcvItInGg Device; H L 
Brump, Dayton, Ohio. App. filed April 4 
1922. For repulsion motors having series- 
motor characteristics. 

1,458,692. CoNDUCTOR ARRANGEMENT OF 
ELECTRIC TRACTION SYSTEM; C. E. Fair- 
burn, London, England. App. filed Sept 
22, 1920. Combination of third-rail and 
overhead systems, 

1,458,711. VeHICLE DIRECTION INDICATOR: 
F. Koppenhafer, Shinrock, Ohio. App 
filed Nov. 1, 1920. 

1,458.728. Evectric APPLIANCE RECEIVING 
AND METER PROTECTING Box oR CASING; 
J. Sachs, Hartford, Conn. App. filed April 
a Bene. Switchbox and adapter for 
bottom-connected meter. 

1,458,749. SwitcH MEecHANISM:; F. S. Deni- 
son, Minneapolis, Minn. App. filed Dec 
2, 1920. Thermostatical control. 


1,458,754. INSULATOR; W. T. Goddard 
Victor, N. Y. App. filed Dec. 8, 1917 
Space between successive petticoats 

1,458,755. INSULATOR: W. T. Goddard, 
Victor, N. Y. App. filed April 11, 1918. 
Method of connecting units of high-ten- 
sion insulators together. 


1,458,756. STRAIN INSULATOR: W. T. God- 
dard, Hamilton, Ontario, Can. App. filed 
Oct. 25. 1919. Flexible connection between 
porcelain and metal. 

1,458,757. PILLaR-Post STRUCTURE FOR 
BATTERIES; P. Goldsborough, Minne: a polis, 
Minn. App. filed March 19, 1921. Special 
construction for automobile use. 


1,458,763. ExLectrric Raptator; C. A. Head. 
Royal Oak, Mich. App. filed June 26. 
1922. For house heating. 

1,458,803. INSULATED Exectric Wire: H. B 
Burley and H. E. Rooney, Brookline 
Mass. App. filed Feb. 6, 1922. For high- 
voltage transmission. 


1,458,806. ELectric GENERATING (GROUP: 
E. L. P. Colardeau, Paris, France. APP. 
filed Oct. 22, 1918. Operation of railway 
motors, 

1, 458, 819. VEHICLE SIGNAL; J. S. | ahem 

. S. Navy. App. filed July 192 
Rear direction signal. 

1,458,901. Batrery TERMINAL; A. Buch 

enberg, Toledo, Ohio. App. filed pril * 


1918. 
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Writing a Chapter in 
Industrial History 


O USE running water to turn the wheels of grist- 

mills was one of the earliest ideas that occurred to 
man as he left savagery behind him in the valley and 
struggled up the lower slopes of the ever-ascending 
path of civilization. It was an epochal thought, con- 
taining the germ of an almost boundless evolution, but 
for centuries it did not get much beyond the concep- 
tion of the rudimentary engineer who first tried out 
the plan. Water power was quickly born and knowl- 
edge of it soon became widespread, but it had to wait 
for the birth of electricity before it could begin to 
attain its destined stature, and in electricity’s case the 
period of gestation was very long. 


Today hydraulic and electric power are firmly 
joined, and their united service to humanity grows 
with every year. It should be the desire not only of 
electrical men but of all intelligent beings to follow the 
development of this service, which makes a thrilling 
chapter in the history of modern industry. 


How Niagara Falls, until a generation ago a natural 
spectacle and nothing more, is now as well the giant 
servant of two countries; how New England and the 
Atlantic Coast States have dammed their streams to 
manufacture power for their industries; how the 
Middle West compels the Mississippi and a hundred 
lesser rivers to minister to it; how the waters of the 
Pacific Coast have transformed the magnificent com- 
monwealths beyond the Rockies into industrial rivals 
of the East; how sources almost as great in the 
Mountain States await the growth of population and 
the financing of transmission systems to increase 
vastly their development, already large; how even 
apparently sluggish rivers in the South are performing 
miracles of activity—these things have all been 
recorded in the ELECTRICAL WORLD. Nor has it failed 
to look abroad as well and to note the great achieve- 
ments of Switzerland, France, Italy, Spain, the 
Scandinavian kingdoms, Japan and other nations in the 
use of the white coal which today forms so providen- 
tial an addition to the black. 


The drama is a continuous one. Niagara and Keokuk 
and Big Bend may be older stories, but the curtain has 
just risen on Pit River, Big Creek and Muscle Shoals. 
The Colorado and the St. Lawrence are in the future. 
A hundred smaller but still vital developments in all 
parts of America are under way or planned or the 
object of survey. Abroad the story is the same. Even 
backward nations are viewing their cataracts and 
rushing streams in the light of twentieth-century 
enterprise. Keep posted on them all. 


a ater tanei bie itech ncn chan tinea iia ities a 
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NOARK wilt: FUSES 






oocecente 





from "2 ampere at 2500 volts 
to 5 amperes at 22000 volts 


A complete line of high tension primary fuse 
protective devices for transformers and branch 
circuits, etc. Covers standard ampere and 
voltage requirements at 2500 volts, 4400 volts, 
6600 volts, 13200 volts, 22000 volts and all 


intermediate voltages. 


The Johns-Pratt Company 


H f d PROTECTION(fm) SERVICE S A 
artior Conn., U.S.A. 

BOSTON (0) CHICAGO CLEVELAND NEW YORK 
161 Summer Street 35-37 So. Desplaines Street 1365 Ontario Street 41 East 42nd Street 


PHILADELPHIA PITTSBURGH — ST. LOUIS SAN FRANC!SCO 
32 South 15th Street 104 Sixth Street 314 North Broadway 74 New Montgomery Street 


EXPORT DEPARTMENT, 30 Church Street, New York, N. Y., U. S. A. 


JUNE 30, 1923 ELECTRICAL WORLD 5 




































Helping to keep 
your house in order 


P an electric light pole in a 
driving rain storm—you have 
seen him hard at work. Do you re- 
alize that he is helping you to make 
a cup of coffee, or clean your house 
or wash your clothes electrically ? 
Just one of the workers on the 
job day and night, in fair weath 
and foul, who are keeping the lines 
clear so you can have electric service 
whenever you want it. 

‘This is the human side of your 
electric light and power company. 
It is what goes on behind the bill, 
behind the boilers and generators. 

In the way of equipment, modern 
invention has made wonderful prog- 
ress. But that isn’t everything. 
It all comes back to the ‘‘men 
behind the guns.”’ 

When there’s a burglar scare and 
you need lights in a hurry—when 
the baby is sick and must have a 
heating pad—what a comfort to 
know that down at the electric 
company there are men you can 
depend on! 


vestern Electric 
Company 


Since 1869 makers and distributors 
of electrical equipment 


Just a Reminder 


that the so-called “electric 
company” is really an aggrega- 
tion of skilled human beings. 


And that while these may, by 
fidelity to their tasks, render a 
service as automatic and unfailing 
as a machine, they are, first, last 
and all the time, human as you 


and I. 















Published 
in the interest of 
Electrical Develop- 
ment by an Institution 
that will be helped by 
whatever helps the 

Industry. 
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A Modern Automatic Indoor Substation with Delta-Star Unit-Type Equipment 


Wh sidering the *hase Delta-Star is izati 
SPIRIT ah en considering the purc - SPIRI elta-Star Is an organization 


high tension equipment, with the public utility man’s view- 
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sure and select a manufacturer that has the right point for the simple reason that Delta-Star engi- 
spirit—for such a manufacturer will prove to be neers are all ex-utility men. As a result, our 
vour best friend. public utility business steadily grows. A 


SPIRI The right spirit is an essential of vo : 
. the business connection you de- SPIRI | As public utility men found us 










sire, “Spirit” is the will and ability to understand helpful they passed the word 
vour problems and help solve them to your best along—and this spirit of helpfulness is mutual. 
interests. Daily we encounter problems you may We deal with widely diversified situations, can 
be meeting for the first time. be of practical help—and have the spirit to do it. 


We have the spirit to serve—Why not let us serve you? 


DELTA-STAR ELECTRIC CO., 2433-61 Fulton Street, Chicago, III. 


Manufacturers of High Tension Equipment 


mu<+4 4-ZC 
mu<44-zC 


Birmingham,Ala.,827-830 Brown-Mark Bldg. Minneapolis, Minn., 940 Security Bldg. Syracuse, N. Y., City Bank Bldg, 

Boston, Mass., 2904 Washington St. New York, N. Y., 25 Broad St. Toronto, Ont., 67 Yonge St. 

Buffalo, N. Y., 595 Elliott Square Orlando, Fla., Cornell-Mathews Co. Berthon & Touzot, 40 Rue de Aguisseau, 
Charleston, W: Va., The Eng’g Service Co. Philadelphia, Pa., 1333 Real Estate Trust Boulogne-sur-Seine, France 
Columbus, Ohio, 600 Joyce Realty Bldg. Pittsburgh, Pa., Union Arcade Carrick, Wedderspoon & Co., 









Detroit, Mich.,708 Ford Bldg. Rochester, N. Y., 119 Main St., E. Christchurch, New Zealand 
Indianapolis, 518 Trac. Term. Bldg. Salt Lake, Utah, 313 Dooly Bldg. A/S, Kraftoverforing, Kristiania, Norway 
Kansas City, Mo., 301-2 Dwight Bldg. Seattle, Wash., Hoge Bldg. Allenwest, S. A., Ltd., City House, 

Los Angeles, Calif,, I. W. Hellman Bldg. St. Louis, Mo., Railway Exchange Johannesburg, So. Africa 





DELTA-STA 


The Standard of Comparison 
UNIT TYPE INTERCHANGEABLE PARTS 
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Examine a Section 
of a 


Bates Steel Pole 






Scrutinize every detail of the one-piece intact. Severe 
physical laboratory tests made upon Bates Poles 
have never caused failure at the intact. You will 
be impressed by the sturdy simplicity of the section, 
its scientific and practical design and the easy ac- 
cessibility of every surface for painting. You will 
be convinced of the superiority of the Bates design. 


Consider your cost per mile of completed line and 
compare pole values, pole against pole. You will 
conclude in favor of the Bates Steel Pole. 


The Bates Steel Pole is rapidly gaining popularity. 
The depletion of the supply of usable timber for 
poles is no longer a secret. The foreign demand 
for Bates Poles has justified building plants in Italy 
and in France, at a total cost of over a million dollars. 


A Bates Pole every two minutes from each manu- 
facturing unit, the purchase of five hundred tons of 
steel each week and many thousands of tons of steel 
constantly in stock insures prompt shipment of your 
order. 


There’s a Bates Pole for every pole purpose. 


5 T 
| lates IIx anded- teel |iruss (@. 


Illinois Merchants Bank Bldg., 
Chicago, Ill., U. S. A, 


{ONE PIECE ¥ 











8 ELECTRICAL WORLD VoL. 81, No. 26 Ju 


A DP Cutout on Your Transformer Primaries 
Assures the 
Effective Protection 
of an 


S&C Fuse ina 
Substantial 
Weatherproof Housing 


A Disconnecting Feature is 
Provided by Mounting the 
Fuse on a 

Removable Handle 

This Makes Renewals 
Easy and Quick 

Peek Holes Show When 


The Fuse is Blown DP Primary Cutout 
7500 Volts 
10 to 200 Amperes 


CUEEUUUTUOUEUAUUEAAURAUEAEAEAAA TERED AREER SEREE EEDA EEEEEEEETEOTEOU TEE EE EE 





VUTUAENNERERECESUOUUUUGOUOTOOENNCUEUCEOUOOONONGENEEEDOOHOLOUOOOEEEGED 


Ask for New Bulletin 201 


“THERE IS NO SUBSTITUTE FOR THE S&C FUSE” 


AUOUOREDAAAAAEDDAADEAAANAAGAEAEEAAAOOUDAAAAEAOUOASARAAAAADUAAREADUT GUA EEEEOUUUAUOUAUDODDEAOAAUAUATOLEAOAUOODEOAONAOUDOOOEEAUGAAAUDOREEAUADOODEAUROEAUOOOONNAOOEGAA DUDA ORAGGnROOoOnoROceaAEOUeasnenenooooueonOatn 





CHICAGO, ILLINOIS USA. 


UUGUT TTS UVENESUNENUEUUUSUTN TNO ONUTEUTUOTOTUNUNUUENUCUNESURUEEOOCECOOEDUEOOOUOUY 


New York Buffalo Birmingham Kansas City Los Angeles ‘oro 
Boston Pittsburgh St. Louis Omaha Oakland Montreal 
Philadelphia cl land Youngstown Dall Vancouver Winnipeg 
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Sound Reasons Why J-D Insulators 


Protect Both Service and Investments 


Visitors — always welcome at our Kenova 
plant—are especially impressed with the infi- 
nite care and scientific exactness with which 
J-D insulators are checked and tested at every 
stage of their manufacture and assembly. 


These factory and routine tests are of fasci- 
nating interest to engineers because of their 
bearing on the ruggedness, uniformity and 
dependability of a product on which rests 
so much of the burden of continuity of 
service as well as the weight of heavy finan- 
cial investment. 


The ability of thick porcelain to resist flash- 
over or puncture by high frequency is a 
basic reason for the efficiency of J-D 
interchangeable Post Type Units for station 
service. But if you were to visit the factory 
you would discover many additional reasons 
why you have found J-D flange insulators 
so superior for the heavy duties of out-door 
substations. 


When you visit our plant we invite you to 
check with us all tests from the first stage 
to the last—the final assembly jig in which 
each flange type insulator, 

whether it is to be shipped 

rigidly assembled in posts 

or as an individual unit, 

is assembled in stacks to 

determine accuracy of 

height and alignment 

before crating. 


No cement to crack or 
crumble under vibration 
or mechanical impact 


Jellery~Dewitt Insulator Company 





ELECTRICAL WORLD 


Kenova.W. Va. 


Executive Sales Offices: 50 Church Street, New York City 


LS C14 De Doe Df 
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2 JEFFERY OF 
INSULATOR CO 
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Elpeco 
Choke 
Coils 


/t Indoor type 


“A 100 to 600 amp. 
4 7,500 to 35,000 volts 


=] 


Air Break Switches Indoor Choke Co*ls 


at 


Outdoor Choke Coils 





Oxy 








AW 
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Elpeco—The outer line of defense 


No general could afford to have an _ longitudinal braces for service at 25,000 
outer line of defense, that would volts or over and show no distortion 
crumble against even an extraordinary under short circuit. 

attack. 

Elpeco choke coils present an impreg- 
nable defense for your electrical system. 


So in all Elpeco apparatus, drafting 
board theory is checked by practical 
' oT. knowledge gained in many years’ ex- 
In fact, they were especially designed perience building high tension lines 
to do just that and no more. and all the appliances that go with 
Elpeco choke coils are fitted with them. 


The New Home of Elpeco Products indicates our growth 







A healthy increase in our busi- 
ness has forced us on two dif- 
ferent occasions to seek larger 
quarters. Hence we are glad to 
announce that we are better 
able than ever before to serve 


you. - Elpeco’s specialized knowl- 
edge on high tension apparatus 
and installations is available to 
Engineers, Contractors and Op- 
erating Executives. 








ELECTRIC 
w2wne iw s. PHILADELPHIA 







Copper 
Connectors 


Switchboard and Outdoor 
Outdoor Substation Bus Supports 
Structural Fittings 


ai 


Indoor 
Bus Supports Bas Sampeste 
for Pipe 

Mounting 





7 


Indoor Porcelain Base Copper 
Disconnecting Switches Low Voltage Switches Fittings 
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NACONDA Copper Wire 
has uniformly high con- 
ductivity because it is drawn 
from electrolytic copper 99.95%, 
pure. 


The tensile strength is high and 
Anaconda Copper Wire is en- 
tirely free from mechanical 
imperfections because in_ its 
production is embodied the 
highest skill in manufacture, 
backed by an _ accumulated 
knowledge and experience of 
more than a century. 


A single organization is respon- 
sible for the entire process “from 
mine to consumer,” thus render- 
ing a complete and coordinated 
service to the electrical industry. 


ANACONDA CoprpER MINING Co. 


RoHing Mills Department 
CHICAGO, ILL. 


THE AMERICAN Brass COMPANY 


25 BROADWAY, NEW YORK 


Mills: Ansonia, Conn. Waterbury, Conn. 
Great Falls, Mont. 
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Self— 
Onc 


The illustration shows the main contact blade of 
a Hi-Voltage Switch entering the contacts. Note 
the position of the self-aligning contact fingers. 
This contruction gives a flexible self-aligning con- 
tact in which there in no danger of poor contact 
or of burning. 








Other conspicuous advantages of Hi-Voltage Air 
Break Switches are: Vertical break, wide clear- 
ances, ample insulation, large ampere capacity, 
great leverage for operating the switch without 
straining the insulators, light but strong switch 
arm, babbitted and brass-bushed bearings through- 
out, and a type of construction that insures freedom 
from sleet troubles. 


The best proof of what users think of Hi-Voltage 
Switches is this: practically all of them REPEAT. 


The Sleet Hood, which entirely en- 


closes the contact, is shown here— Some day you will join that happy crowd. 

with the blade about to slide under it : ; ; : 

and into the contact. In the illustra- We manufacture: Air Break Switches, Lightning 
tion at the top, showing the contact, Z " mies é - os 

Ua ee Elced ts tomeved, Arresters, Choke Coils, Disconnecting Switches, 


Expulsion Fuses, Bus Supports, Steel Structures. 
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OFFICE ANO FACTORY 
3305 CROTON AVENVE 
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Moloney Transformers 


~ What Moloney Owes 


to Operating Engineers 


Good Product is developed somewhat 

like Good Character. Both are the 
result of gradual but continuous refinement 
coming as much from outside influence as 
from personal accomplishment. 


The Good Moloney Transformer of today 
resulted from such a process. 


Moloney Engineers have continuously and 
consistently striven to make a Better 
Moloney Transformer. But the large and 
growing number of Operating Engineers 
who are using Moloney Transformers 
have contributed extensively to this 
gradual refinement. 

The Moloney Organization is indebted to 
this large group of Operating Engineers 
for many of the practical and important 
influences of Design and Manufacture 
which have eriabled the Moloney Trans- 
former to perform so faithfully year after 
year. 


Moloney Electric Co. 


Main Office and Factories 


St. Louis, Mo. 


Sales Offices in All Principal Cities 
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Here itis! 


Note the date of this article 
announcing the P & H Guar- 
anteed Penetration process of 


butt-treating cedar poles - per- 
fected by Page & Hill Co. 












the First 
Public Announcement of the 
Only Guaranteed Penetra- 
tion Process, 


—the “P & H”’ 


Copyright 1922 by P € H Oo. 


AGE & HILL CO. was the first to brand their poles - the first to develop 

a process of butt-treatment that insured a one half inch penetration of 

the preservative thoughout the ground-line area of the pole - the first to 
issue a written guarantee specifying a definite depth of butt-treatment. 


The “P & H” is the original Guaranteed Penetration Process - and is still the 
best: We guarantee, in writing, a half inch uniform penetration of the pres- 
ervative throughout the ground-line area. 


We produce and sell treated and untreated Northern White and Western Red Cedar 
Poles - we can give you any form of butt-treatment. We make prompt shipments be- 
cause of the strategic location of our yards throughout the North Central and Western 
States. 


Write for illustrated booklet of facts on the butt-treatment of cedar poles. 


PAGE *&? HILL CoO. 


MINNEAPOLIS , MINN. 


Grand Rapids, Mich., Powers Bldg. 


New York, N. ¥., 50 Church St. Kansas City, Mo., 717 Bryant Bldg. Houston, Texas, 1111 Carter Bldg. Buffalo, N. Y., 950 Ellicott Sq. Bldg. 
Chicago, [ll., 19 So. LaSalle St. Omaha, Neb., 513-14 Electric Bldg, Dallas, Texas, 314 Sumpter Bldg. Louisville, Ky., 1416 Starks Bldg. 
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The Thermaload Starter is an across-the-line a.c. starter, 
equipped with delayed-action overload relay. In this par- 
ticular installation it controls a polyphase induction motor 
which is connected by belt to elevator machine. The eleva- 
tor is controlled by shipper rope, and on each floor there is a 
Monitor push-button station which permits the operator 


BOSTON BUFFALO CHICAGO CLEVELAND 


DETROIT 





ermaload 
Starter 


to stop the motor when he finishes using the elevator. 





After using the first installation the customer wrote: 
“We have one of your controllers working now on an 
elevator and it works fine, in fact so well that we are 
going to install the second one on the same kind of work.” 
The Thermaload Starter can be used with Single-phase 
and Polyphase Induction Motors up to 5 hp. 110 volts, 
10 hp. 220-550 volts. It provides full voltage, full current 
and full torque start. 


Ask for copy of Bulletin No. 1011 giving full details. 


NEW YORK PHILADELPHIA 


MonitorController Company 


PITTSBURGH 





ST. LOUIS NEW ORLEANS BIRMINGHAM 


BALTIMORE - 


MARYLAND 





3420 
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ANNOUNCING 


The Newlype CZ Impedance Relay 
TheRelay with Brains" 














Type CZ Relay makes its own calcula- 
tions and determines its own speed of 
operation when a short circuit occurs. 
It is so designed that, irrespective of 
the location of a short circuit, the 
nearest relay will operate the quickest 
and clear the trouble. 










The Type CZ Relay can be very readily 
applied regardless of the complication 
of the network of the system. It can 
be used where it would be difficult or 
impossible to apply other relays. 













The time limit of the Type CZ Relay 
varies directly as the voltage, and in- 
versely as the current existing during 

the trouble on the system. 











Write for Leaflet 20017 
which gives full particulars. 








Westinghouse Electric & Manufacturing Company 
Newark Works Newark, N. J. 









Type CZ Impedance Relay 
With Directional Element 


| Westinghouse 












Za 
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The Operator 


Hears lt— 
He Sees [t— 
He Can’t Go Wrong— 


O memory or trained ear is 
necessary to interpret the 
CORY Audi-Visible Signals. 


When something goes wrong the oper- 
ator is instantly warned by an audible 
signal—the message flashes into view 
—and no time is lost. Messages can be 
clearly seen at distances up to 100 feet, 
and are so positive and plain that the 
operator simply cannot be mistaken. 


‘In the illustration the CORY Annun- 
ciator shows “FIRE ALARM” at No. 
2 Generator. The message could not 
be misinterpreted—it does not depend 
on individual memory. 


CORY Annunciators are flexible in 
design, rugged in construction, and are 
readily adaptable to any particular con- 
dition of central stations or electrical 
systems. 


Learn more about the positive, unmis- 
takable signalling of the CORY Audi- 
Visible Annunciators. 


Write or get in touch with 
our nearest sales office 


CHAS. CORY @ SON Inc. 


Cory Bldg., 183-187 Varick St., New York 
BOSTON PHILADELPHIA SAN FRANCISCO 
CHICAGO ST. LOUIS SEATTLE 


Power Plant 
co . & Alberger Pump & Reeves & Skinner _S. DePi Co. 
dudi- visible as WexEicasem, srittcecbcse \ MossBenang 
sept OTHER CORY PRODUCTS 
AN NUNC IATORS Cory-Record Ohmmeters Station Load Indicators 


Central Station Signalling Systems 
Loud Speaking and Anti-Noise Telephone Systems 
Steam, Gas and Liquid Flow Indicators 
Valve Opening Indicators Water’Level Indicators ~* 
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Risking One's Life Nowadays 


Becomes More or Less of a Habit 


Lots of us look death in the face frequently 
and think nothing of it. Electrical workers come 
very close to high voltage all their working day, 
and because they know it’s there, and know just 
how close they can come to death’s skirts and be 
able to walk away, they no longer consider that 
their lives are in danger. 


Or, take motorists, for example. Everybody 
knows the driver who takes dangerous chances, 
and gets by without a scratch. Probably he was 
scared the first time he got into a tight place but 
now he only scares his fellow drivers. 


City dwellers take their lives in their hands 
every time they cross a street, or even venture 
away from home. And the life insurance man has 
to remind them of mortality rates. 


Bringing Duncan Meters into this discussion 
isn’t so far fetched as you might think. Lots of 


people who use meters are oblivious to present- 
day improvements and attainments just because 
they “‘never happened to think of it that way.”’ 
It has become a habit with them to get along 
with their present types of meter equipment, 
and we, like the life insurance man, have to 
break into set habits with facts on accuracy, and 
long life, and costs, and revenue. 


We notice, too, that the more set in his belief 
a prospective user is, the harder our demonstra- 
tion hits him. We have many firm friends today 
who were extremely skeptical about Duncan 
Meters not so long ago. 


We like to go into details about the design, 
manufacture and performance of Duncan 
Meters, and we have some very interesting 
demonstrations of superior service. Ask us for 
data in as much detail as you care to receive. 


Duncan Electric 


Manufacturing Company 
Lafayette, Indiana 





‘Duncan Meters for Accuracy 








Model M2 Duncan A. C. Watthour 
Meters are unusually accurate under all 
the variations which occur in actual service. 
Best of all they retain their accuracy 
through years of hard service. 
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SAFETY FIRST 


in the manufacture of varnished insulation— 
can be met in four ways— 


Modern Fireproof Construction 
Fire Prevention Training 
Fire Fighting Equipment 

A Loyal Earnest Organization 


And “Irvington” has all of these. 
FIRE PROOFNESS—Brick and re-inforced concrete 


construction throughout. Coating units separated by fire 
walls. All openings have approved fire doors. 


FIRE PREVENTION—The personnel has been trained to 
eliminate all preventable hazards and frequent inspections 
maintain the condition. All main supplies are isolated. 


FIRE FIGHTING EQUIPMENT—Every department is 
equipped with the best apparatus obtainable and intensive 
training of our organization has assured effective use of the 
equipment in time of emergency. 


IRVINGTON means quality insulation manufactured 
under conditions that insure the electrical trade a Source 
of Continuous Supply. 


IRVINGTON VARNISH & In SULATOR GC: 
Irvington, New Jersey. 


Established 1905 


Sales Representatives: 


Mitchell-Rand Mfg. Co., New York 
Consumers Rubber Co., Cleveland T.C. White Electric Supply Co., St. Louis 
ow iy & Lamoree, Los Angeles L. L. Fleig & Co., Chicago 
F. C. Schofield, Toronto E. M. Wa cott, Rochester 
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Too much heat! Too much moisture! 
so they called in our engineers 


T WAS an important job. One of the biggest build- 

ing contractors in the country was in difficulties 

about the wiring in the boiler room of a large factory 
they had constructed. 

Absolutely heat-proof insulation was wanted. We 
knew Rockbestos filled the bill on that score. 

The chief difficulty lay in protecting the circuits 
against the excessive amount of moisture constantly 
present, for the temperature frequently reached such a 
point as to break down the composition of any water- 
proofing material used in impregnating insulation. 

So it was up to us to perfect a new type of insula- 
tion. Our Engineering Department got busy—tried 
out some new processes—and produced a wire which 
met every requirement and which is still giving satis- 
factory service after two years. 

This is just one of the hundreds of instances 
where the Rockbestos Engineering Service has been 
called upon to solve troublesome problems in wiring 
and has shown the way out of the difficulty. 

We place the service at the disposal of any concern 
or individual wishing technical advice. It is absolutely 
free—no strings tied to it—and places you under no 
obligations whatever. 

Write us if you wish our assistance—or if you wish 
any information on Rockbestos Wire-—-the finest, and 
in the long run the most economical wire made. 





ASBESTOS INSU LATED WIRES AND CABI JES 


Heater Cord ROCKBESTOS PRODUCTS Magnet Wire 


Fixture Wire ¢ ¢. * ££. 2 oS @& Os ae eS Switchboard Wire 


Stove Wire Sales Promotion Department C 


Also Improved 
Motion Picture Cable NEW HAVEN, CONN. Radio Head Set Cords 
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“Operating under 
very adverse conditions, 


always directly over the surface of the 

water’’, Evinrude uses molded Con- 

densite insulation to assure dependable 
ignition. 

In the tropics and above the arctic circle—in 

storm and sunshine — salt and fresh water, 


Evinrude motors are operating under every 
conceivable adverse condition. 


This uniformly dependable performance de- 
mands ignition insulation that can be relied 
upon to resist moisture and heat and to maintain 
unimpaired its high dielectric strength. The 
solution was found in molded Condensite phenol 
resin. 


Phenol resin molding material — sold under 
the trade marks Bakelite, Condensite, Redmanol 
— readily lends itself to molding in any desired 
form. An additional advantage is that metal 
inserts may be firmly embedded during the 
molding operation. Correspondence with manu- 
facturers having insulation problems is cordi- 
ally invited. 


Ah 
D \BAKELITE CORPORATION 
N ) \ ro Address the Divisions 
) ) 4 










Divisions of 
BAKELITE CORPORATION |E 


BAKELITE 


General Bakelite Co. 
8 West 40th St. New York 


Condensite 


Condensite Co. of America 
Bloomfield, N. J. 


JREDMANOL 
Redmanol Chemical 
Products Co, 
636-678 West 22nd St. 
Chicago, II. 
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Are You Awake to the 


Economy of Putting Down— 


BERMICO 


FIBRE CONDUIT 
The 7-foot Conduit 










302 fewer lengths per mile to make 
tight and keep right. 






A Our House near you can furnish 
NATIONAL samples for test. 


“" Wostern Electric 
Company 


OFFICES IN ALL PRINCIPAL CITIES 
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Announcing— 


100 Per Cent Coverage of all Retail —) 





7.OR seven years, under McGraw-Hill direction, 

Electrical Merchandising has served the _ estab- 
lished electrical distributing industry—electrical dealers, 
contractors, jobbers, their salesmen and the merchandis- 
ing departments of electric light and power companies. 
Today its circulation is 15,000 copies each month. 
Through Electrical Merchandising the manufacturer 
has been able to reach his customers and prospective cus- 
tomers in the established electrical trade. 


RADUALLY but surely, however, a change has 

taken place in the distributing arm of the electrical 
industry and the number of channels of distribution has 
been increased. The remarkable increased demand for 
electrical service and appliances has caused thousands of 
retailers outside the electrical trade to take on electrical 
merchandise as side lines. Electrical devices are now sold 
in hardware stores, housefurnishing stores, department 
stores and in many other stores outside of the ordinary 
distributors of the electrical trade. 

Also with the increased demand for electrical service 
and appliances has come an increase in the number of 
small electrical contractors. 

These new-comers — non-electrical dealers who have 
recenily taken on electrical lines, and these new small elec- 
trical contractors—must be served alike by the electrical 
business paper publisher and the manufacturer. Ina 
short time these new-comers have become an important 
factor in the electrical distributing field. 

A° PUBLISHERS of Electrical Merchandising, 

the magazine serving the established electrical dis- 
tributing industry, the McGraw-Hill Company feels the 
responsibility of serving these 30,000 “potential” members 
of the electrical industry with a business publication that 
will help to fit them for graduation into the established 
electrical trade. Obviously an existing electrical publica- 
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putlets for Electrical Merchandise 


tion, such as Electrical Merchandising, cannot ade- 
quately serve this group, because their present problems 
are different from those of the established electrical dealer, 
contractor and central-station merchandising department. 
O SIMPLIFY its problem of serving the non- 
electrical retailer handling electrical merchandise 
and the new small contractor, the McGraw-Hill Company 
has purchased from the Rodger Publishing Company 
Electrical Retailing, a publication whose circulation 
has included the non-electrical retailers of electrical goods. 
Electrical Retatling’s scope and usefulness will be 
broadened through the resources made available by the 
strong staff of editors and advertising men of the present 
McGraw-Hill electrical papers. Electrical Retailing 
will distribute 30,000 copies monthly and its present paid 
circulation will be developed by the large circulation 
force of the McGraw-Hill organization. 


O THE electrical manufacturer this linking of 

Electrical Retailing with Electrical Merchandis- 
ing is of vital importance because the combined circula- 
tion of these two publications—45,000 copies monthly— 
will give him complete coverage of the whole field of 
electrical marketing and installation. Obviously, under 
the changed conditions in the electrical distributing field, 
no manufacturer can develop 100° of his retail market 
unless he is placing his sales message before the estab- 
lished electrical dealer and contractor, the “non-electrical” 
retailer, the new small electrical contractor and the 
central station with a merchandising department. 





PRESIDENT 


McGRAW-HILL COMPANY, INc. 
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For these and all electrical 
requirements— Quality Copper 


Those who use Rome Electrical Copper provide for 
their plants and equipment a quality service—a 
dependable service, which, of course, results in true 
economy. 


Rome Quality is uniform. The high standard we 
set is constantly maintained by each and every one 
who has to do with the production of our electrical 
copper, from the expert inspectors and competent 
metallurgists to the workman at furnaces, rolls, and 
machines. 





Rome Quality Electrical Copper includes 


Switchboard copper; commutator bars; commutator segments; 
strips for armature winding; brush and battery copper; 
rectangular copper bar; round or square edge strip copper; 
bus copper. 


Branch Warehouse: 
115 North Market Street, Chicago, III. 


ROME BRASS AND COPPER COMPANY~ROME,NW. 
AT LS ES RE ES A aT aT A EL Re IM ST 


BRASS ROME correr |. 
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One of the 79 Austin Buildings 





Interior of a new building at Erie, Pa., designed and built by The Austin Company for 
The General Electric Company. This is an Austin No. 2 Standard Building. 


for General Electric 


The latest Austin building completed for The General Electric Com- 
pany is shown above. It is one of 79 built by Austin for General Electric 
in the past 20 years. Every one was completed on time and every one 
met with the entire satisfaction of this great organization. Today there 
are other Austin operations under way for G-E, 


These 79 buildings include structures of every modern industrial type, 





ie ae = in locations scattered throughout the country. This is one example of 
Exterior G yy buildi si t se. - e . e e ° a: ee = — 
inte ea ae es Fer teaemgl aoe. Austin country-wide yet localized building service, which is available te 


Er ne ene ae ee eee you, anywhere, through 13 Austin Branch Organizations. 

Austin engineers are equipped to handle your engineering problems alone 
or take complete responsibility for engineering, building and equipping 
your plant, no matter what type or size it may be. And you will appreci- 
ate, as has The General Electric Company, the Austin standard of “Re- 





———~ 29-5 — sults, not Excuses,” which is applied to every operation Austin under- 
Cross section Austin No, 2 Standard Building. Normal takes 
width—90 ft. Can be varied in multiples of 30 ft —— 


Length—any multiple of 20 ft. 


THE AUSTIN COMPANY, Cleveland 


Engineers and Builders 


oy Ey 6 ER Ee ee 217 Broadway 
Chicago. ...1374 Continental and Commercial Bank Bldg. 
Re a ns 5m W400, 40 b wiki Goa 16112 Euclid Avenue 
Oe ee ee 1954 Penobscot Building 
li ARE eee Union Arcade Building 
PRRs. 6 4 6-5 o ks ee de. ce OKs 1026 Bulletin Building 
i MT os 6's hs 0 0 oe oe ed wane 1794 Arcade Building 
SOG pecs bbc ccc ewe eewes 1301 L. C. Smith Building 


oo 412 Jefferson Bank Building 


Cdn oe 6A occa end ememes 516 Porter Building 

THE AUSTIN COMPANY OF CALIFORNIA AUSTIN "METHOD 
Ri - « 6 eee ét ewes ce 702 Pacifie Electric Building 
SO. Se iiea'e tn kas daeseens 708 Santa Fe Building 


interior view of the Austin operation at THE AUSTIN COMPANY OF TEXAS 
Erie, Pa., for General Electric. i rer rreer reer reer eee 627 Linz building 
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“Using Your Fuel Oil-Quality Most 
Excellent- Frompt Shipments-= 





-is produced with the same 
care as the finest lubricating 
oils. It has the quality—the 
uniformity—the heat units— 
and will give you economical 
power as it is now giving hun- 
dreds of other plant owners. 
Our large fuel oil production— 
five refineries—enables us to 
take care of your requirements 
regularly. We have plenty of 
Fuel Oil—plenty of tank cars— 
and can give you prompt ship- 
ments. Let us figure on your 
fuel requirements or advise re- 
garding your fuel and power 
problem without obligation. 





EMPIRE aan hae, 


caciaiint UBSIDIARY CITIES SERVICE CO. scents cititint 
26 5. LaSalle St GENERAL "SALES OFFICES -TULSA, OKLA, = owas 
UL FT. WORTH KANSAS CITY | NEW ORLEANS __ ATLANT. CLEVELAND PHILADELPHIA 


T. LOUIS T. PAU 
1123 Tie Guaranty Bidg. 345 S Bidg. W.T. Waggoner Bidg. 705 Commesce Bidg. 1107 Carondelet Bide. 226 Hurt Bide. ¢/o Cities Service Oil Co. ¢/o Crew Levick 


La 
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Paving Breakers 








Paving Breakers are compressed air operated machines and save 
over 60% of the cost and 75% of the time for tearing up pavement. 
Every contractor should add. Paving Breakers to his equipment 
and realize these savings in resurfacing, cutting and enlarging man- 
holes, tearing up old foundations, retaining old floorings, etc. 

Paving Breakers are being used with equal success for breaking up 
concrete, wooden block, asphalt, bitulithic, or other road materials. 





Workmen like Paving Breakers, because they are easy to hold and 
run—the trigger throttle and sturdy steel retainer add materially 
to the convenience of the operator. 


Bulletins 1112 and 4051 give actual figures 
showing savings afforded by Paving Break- 
ers cover hand methods. 


Send for your copy now 


INGERSOLL-RAND COMPANY 
11 Broadway, New York 


Offices in all Principal Domestic and Foreign Cities 


For Canada, refer Canadian Ingersoll-Rand Company, Limited 
260 St. James Street, Montreal, Quebec 


Ingersoll-Ranc 





el 
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(== =-Moving Grates‘ 
| ©) But Not IV the Fire! 


The question is sometimes raised “Won’t moving grates 
burn out quickly?” Just consider the characteristics of 
underfeed firing: 


A thick fuel bed, with the green coal starting to 
distill in the retort far below the surface of the fire, 
then above this an active body of burning coke and 
still higher the incandescent fire zone. 























Remember that the moving grates are the fuel 
bearing surface and support the fuel bed—in other 
words, moving grates are never in the fire, they are 
always under the fuel bed. 





If the furnace temperature is 2500 to 3000° F. and the melting point 
of cast iron is around 2000° F., no parts could exist in the fire. They 
must be covered with fuel or ashes and moving parts keep themselves 
covered better than fixed parts. 






Moving grates are never in the fire, 
they are always under the fuel bed. 


Full details of Riley Stoker design in Catalog E-4. Ask for it. 





Cc > = - Vea 
SANFORD 
“RILEY” WONES” “MURPAY” 
Underfeed Stokers Underfeed Stokers Automatic Furnaces 
GROUND COAL ENGINEERING CORP. Pulverized Coal Installations 
9 Neponset Street, WORCESTER, MASS., U.S. A. 


BOSTON NEW YORK PHILADELPHIA PITTSBURGH BUFFALO CLEVELAND OETROIT 
CINCINNATI CHICAGO ST. PAUL KANSAS CITY DENVER CHARLOTTE DALLAS 


We UNDERFEED STOKER COMPANY OF CANADA. LTD.. TORONTO 
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super-power 
survey 


of the whole 
United 
States 





Baum’s 
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Atlas of U.S.A.Electric Power Industry 


By Frank G. Baum 
Consulting Hydro-Electric Engineer 
17 x 1114 inches, 34 full-page plates, $10.00 net, postpaid 


Think of a super power survey of the whole United 
States presenting in text, charts, maps and graphs the 
facts of the power resources and the power demands of 
the whole country—offering a sound, logical, economi- 
cal program for the solution of the country’s power 
problems. 


That is what Baum’s ATLAS is 


Read this list of contents 


Part I.—Electric Power Industry; Suggested Power Districts and 
Proposed Constant-Potential Transmission Systems. 

Brief History of the United States Electric Power Industry 

Present Status of Elgetrical Industry 

Advantage of Grouping Small Plants into Large Systems 

Problems of the Power Industry 

Suggested Regional Electric Power Districts Outline of Suggested Regional 
Power Districts 

Constant-Potential Electric Transmission System 


Outline of Proposed Constant-Potential Transmission System 
Residence, Commercial and Industrial Customers 
Summary of Mechanical and Electrical Power in Utilities and Industries 


Water Power Developments 
rene! Capacity and Output of Central Stations 
Power Service for Industries 





nditions for Energy-Transmission Routes 


The Electrical World says, “The nation’s resources of 
water power, coal, oil and gas are known; so are the 
great power markets. What Mr. Baum has done is 
to fit one into the other in a masterly fashion, thus in- 
dicating the lines along which progress will march. His 
is a very valuable and far-sighted contribution to the 
art and economics of electric power transmission and 
will well repay close study and application.” 


William S. Murray, Consulting Engineer; former Chair- 
man Superpower Survey says:— 


“In the ATLAS OF U. S. A. ELECTRIC POWER INDUS- 
TRY, Mr. Baum has made a remarkable and valuable con- 
tribution to the electrical arts, meriting in my opinion, the 
highest recognition, especially because of the ingenious method 
he suggests for maintaining constant potential on long and 
inter-connected transmission systems.” 





Address 


Out! 
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Part IlI.—General Data, United States and World. Name of Company 


Examine this new McGraw-Hill book 
for 10 days free 


Ce 


Official Position 


(Books sent on approval to retail customers in the U. S 
only.) 


. and Canada § 
W 6-30-23 8 
s 


§ McGraw-Hill Book Co., Ine : 
il and Electrical Power and Wage Earners in Manufacture . eGraw ! - +» s es ' 
. Sev AY ’ IN. . 
il and Electrical Power in Mines and Quarries 4 370 Seventh Avenue, New York, N. ¥ ' 
Data and Discussion You may send me on 10 days’ approval Baum’s Atlas of U. S. A. 8 
ms : , 
Diversity on Load Factor a Electric Power Industry, $10.00 net, postpaid. I agree to pay for 4 
Proportion of Hydro-Electric and Steam Power g the book or return it postpaid within 10 days of receipt. i 
1 ; Bc : 
Part I1.—Electric Power Transmission; Constant-Potential System. g Regular Subscriber to the Electrical World? : 
The | nt Power Transmission System a 
« ; - _— Me . : cS. E.? 
The Co: stant-Potential Transmission System g Member of A. I. EB. E.?..............- : 
Econo ’ Sac . 
on. : ‘s onductor Section ; : CRT eT TIRE E CC PERE  e Eeeee i 
. ie of Transmission System and Cost ' (Please Print) 1 
Need arge-Capacity Transmission Lines ' 
Servi 4 
a 5 
4 t 
a a 
a 4 
+ i 
4 
' 
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Composition and ¥oreelain 


HAT H&H stands for in switches and 
other devices, now appears in the com- 


plete line of Flush Receptacles: T-slot, 





The Snatiow Line of 
Flush Receptacles sup- 


plements the Shallow shallow type, in composition and porcelain. 

ee ee The line provides every essential style, and that essen- 

eo tial quality of H & H permanence in the service. 
Side-wired composition, duplex and single: Nos. 1494 
and 1493 respectively. tandard-size composition, 


duplex and single: Nos. 1437 and 1435 respectively. 
Standard-size porcelain, duplex and single: Nos. 1482 
and 1430, respectively. Round porcelain with 3% 
late, No. 1455. Round porcelain with 234” plate, 
o. 1454. 
Not much in clever mechanism can enter into a convenience outlet; 
yet the opportunity is there for neat design, rugged contacts, perfect 
finishing. THERE was the H & H opportunity. There, too, is 
the e/ectrician’s—in selecting his outlets for all requirements from 


‘The Line of Least Resistance’’ 








THE Hart @ HEGEMAN Mra.Co. HARTFORD, CONN. 
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A BRUSH OF PROVED QUALITY 


LE 
Guin 


sa 





Because 


1. It reduces sparking to a minimum and in- 
creases capacity of unit, due to cooler oper- 
ating temperatures at given loads. 
2. lt absolutely eliminates wear on commutator, 
_ insuring utmost life from machines and 
lower maintenance costs. 
3. It reduces the time of outage of machines } 
for repairs, thus increasing factor of safety 
on continuity of service. 


This brush is recommended for use on 
ROTARIES: Lighting, Power, Railway 
GENERATORS: Engine Type, All Sizes and 
Speeds; Also Generators Furnishing Power 
to Reversing Rolling Mill Motors 

Motors: General Industrial Applications 
Except Crane, Mill, and Hoist 


No. 259 is absolutely non-abrasive, and should 
be employed on undercut commutators only. 


NATIONAL CARBON COMPANY, we. 


CLEVELAND, OHIO SAN FRANCISCO, CAL. 
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CR9I511 Shoe Type Solenoid Brakes 


Te cS Se ana a 
adjusted for any value from zero to 





Torque can be 


maximum. Brake operates equally well 
mounted horizontally or vertically. 


pCwas tt) eee) test ame els 
adjusting  shoe-clearance 
provides for a permanent 
aaah al 

OU ee ce omer Cob r 
ment is given by the name 


plate attached to the stop- 


post. 


Te) Caitey ee me enclosed, and Tata proof. 

A Nae ase Meme en movable 

cover facilitates connections. Brake may 

i be assembled with the solenoid on either 
HW side of the wheel and with the removable 


cover on either side of the solenoid. 


Carefully balanced wheel. May be 
removed either horizontally or vertically 
upon loosening or removing the Pate 
adjusting-rod. 


This pointer moves over an indicating 
ECan CaM Le ce all times what 
Hadiustment if any should be made to 
maintain the solenoid air-gap within its 
proper limits. Con lam cesta com | 
change the torque AVON au aL as’ the 


H COW Forms A2 and B2 and MI) 


Shoes are self-aligning. They produce 
SUE Megas eel opposite sides of the wheel 
and no strain on the motor bearing. They 
are ribbed for rapid dissipation of heat 
and may be removed by removing the 
adjusting-rod and shoe-bolts. 





Woven ATT ace) shoe 
linings are of liberal size 


and long life. They are 


held in place on copper 
rivets that make them 





easy to re Ata 
, J 


(Gh Cela BO el ome tc cme (si taj os Mn ey me sy, 
p i) 

mounting so they are applicable 
practically all cypes of rotating machinery 


They can be furnished equipped with 
brackets and mounted on G-F. types 





Broad experience in 
supplying controllers 
for diversified motor 
application places the 
General Electric Com- 
pany in position to 
meet your require- 
ments. G-E Sales 
Offices are in all large 
cities. 





utes wale and MDS motors 


For Direct-current Motors 


In the design of CR9511 brakes particular attention has been 
given to make all parts simple, durable, and accessible. 


The bearings, pins, shoes, and other wearing parts are very 
liberal in size. The moving parts have short distances of 
travel, which reduces shocks in setting and releasing to a 
minimum. 


Only three adjustments are necessary: one for braking torque, 
one for shoe clearance, and one for the solenoid air-gap. 
These adjustments are simply made by means of nuts 
located at the top of the brake in plain view and accessible 
from all sides. Indicating plates give complete instructions 
for making them. It is unnecessary to start the motor or 
operate the brake to see if they are correct. 


The solenoid is connected in such a manner that it releases, 
the brake when power is applied and sets it when de 
energized. This insures maximum safety in case of failurr 
of power. 


GENERAL ELECTRIC 








A 5 “ j gs 3 


~ D&W Oil Fuse Cutouts 


The protection of distribution transformers in service begins with 
an adequate means of breaking the high-tension supply under 
abnormal load conditions. Primary fuses protect not only the 
transformer but also the system which is likely to be weakened 
by conditions existing in case of transformer trouble. 

D&W Oil Fuse Cutouts have met these conditions successfully 
during 10 years of operation in thousands of installations. In 
addition to their service record, exhaustive tests made under 
extremely exacting conditions have proved them absolutely 
dependable. 

The subway type D&W Oil Fuse Cutout overcomes the difficulties 
of underground primary protection. 


i 


33A-1312 





$$$ __» 





Oscillogram showing Standard Fuse Link opening a 7600 volt, 60-cycle 
Line on Short Circuit. Maximum Current, 770 amp. 


For Safety to Life and | P 


D & W Oil Fuse Cutouts combine fea- me 
tures of both the plug cutout and the oil Of 
circuit breaker. The secret of their suc- el 
cessful operation is a positive, rapid break 
under oil. 








Pit Th 
up Fuse Carrier ‘to insure safety On these pages are illustrated the prin- g: 
i , cipal design details which have been most 
responsible for their operating advantages, ; 
summarized as follows: 1 
Carrier unlocked, r s oO 
circuit open —Fuse carrier is necessarily locked in 
place before the circuit is closed—Safety i 
First Feature. f 
—F uses are quickly and easily replaced; t 
inspection and care are reduced to a . 
minimum. . 


Carrier locked 
before circuit is 
closed 


Inserting the Fuse Carrier. A Level 
slight turn locks it, and a 90 
turn closes the circuit under oil 





Tank 
Effectively 
Lined with 
Insulating 
Shields 





| 








Oscillogram showing Reactive Fuse Link opening a 7600-volt, 60-cycle 
Line on Short Circuit. Maximum Current, 1040 amp. 








Protection to Apparatus 


—No deterioration of fuse under normal 
operating conditions due to oxidation or 
electrolysis. 



















—Circuit is broken under oil and there is 
no danger of arc igniting inflammable 
gases in the manhole or vault. 


— 
vd 


—Breaks arc as fast as any circuit-break- 
ing device; the cutout never fails to 
operate. 





—The gas formed from the blowing of a 
fuse link escapes through the vent. Screen 
baffle plates and deflectors collect the oil 
which drains back into the tank. 


Send for Catalog 6004. : : Lee sans 


4 4 STOP 


+—-CABLE LUG 


General Electric Company 
Schenectady, N. Y. 


+ CABLE LEAD Si CEVE 


TSC FEW ENO FOR 
union NUT 


CONTACT SLB EVE 
SWEAT 


7 “BRASS PLUG CONTACT 





Z | 
2 — | 
SPACING TUBE TO MOLD CORPOUND | 
E [SLIP ONT CONTACTS 
F 


CUSTOCIERS ££A2 COVERED CAME 


Cross section of sleeve bushing of 
Subway Type Cutvut Al 





Standard Fuse Link Reactive Fuse Link 


1‘LECTRIC | 









D&W Oil Fuse Cutouts 


General@EI 








Their Wide 
Application: 


D & W Oil Fuse Cutouts are very effective for protecting 
small transformer substations, where service is of import- 


ance. They are suitable also for use near stations where 
large amounts of power may require interrupting. 





While their principal function is the protection of trans- 
formers, D & W Oil Fuse Cutouts are now extensively 
used for fusing tap-offs, sectionalizing feeders and for 
fusing outgoing secondary circuits of substations. 


D & W Oil Fuse Cutouts can fuse against overloads, and 
yet their rupturing capacity isvery high. Their uniformity 
and accuracy of blowing are exceptional. 


G-E Catalog 6004 gives more information on the whole 
D & W line. Send for it. 


eneral Office C Sales Offices in 
Schenectady, NY. O IM P an y all large cities 





ectric 
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7] 
Heavy-Duty M 
Direct-Current otors 


i 








Cast Steel Frames give maximum 
strength with minimum weight. 

Four Main Poles—2 Commutat- 
ing Poles—laminated constructicn 


The “MC” Motor is built mechanically and electrically for hard "2 bolts per pole, 

and continuous work. It is designed particularly for Mine Pumps, Field Coils are heavily insulated and 
Machine Tools, Hoists, Steel Mill, and similar strenuous “drives.” thoroughly impregnated. 

Sizes: from 2 h.p. to 15 h.p. Soldered Joints throughout—no 
In every detail the “‘MC’’ Motor shows why it gives its users set screws or no other mechanical 
Maximum Service. fastenings used. 





Armatures have open slots and use form wound coils, 
thoroughly insulated and impregnated before assembly Brush-holder includes large bronze 
| At slot ends coils are protected by varnished fibre. clock type springs—long and accu- 


Heavy Shafts are furnished either straight or tapered. rately machined cast brush box 

prevents brush chatter or rocking. 
f Brush-holder studs are mounted on 
} end shield. Yokes are used on largest 
550-volt sizes only. 








Removable Commutator 


Pinion End Shield Is Cast End Top Half Sheet Metal Commutator End Shield 
Solid on upper half. Protects Cover protects commutator (cover removed). Allows ready 
armature from dripping water from drippings and falling access to brush rigging. 

and falling objects. objects—also prevents ac- 


Bearings—Ample andeffective 


Spring Closed Oil Well cidental contact with live shaft lubrication is provided 
Covers, with felt pad, effec- parts. This cover is easily through wool waste packing 
tively exclude dust from bear- attached or removed. saturated with oil from large 
ings. oil wells, 


Electric 


General Office C ; Sales Offices in 
Schenectady, NY. Om an y all large cities «= 
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Sime is the great test. 
She most efficient and 
permanent insulation 
Anown is 


KERITE 


OU roma COIN h f 


NEW YORK CHICAGO 


* 


; 











Ganschow Compound Speed Reducer 








Ganschow Vertical Drive Speed Reducer 
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Ganschow 


Worm and Spur Gear Speed Transformers 








The farther power 
must be transmit- 
ted, the more 1s lost 


In the average plant, one-fifth of the power is 
wasted in transmission. Down in the boiler 
room, approximately one shovelful of coal out 
of every five is wasted. Not necessarily in the 
furnace, but in the shafting, pulleys and belts. 
It takes power to move these things, and the 
greater distance the power is transmitted 
the further the machine is from the source of 
power—the more power is ultimately lost. 
Unnecessary shafting, pulleys and belts are 
fast becoming obsolete. The economy and 
efficiency of the motor drive is recognized in 
every plant or factory which is operating at 
a profit. 


By bringing the source of power up to the 
machine, instead of transmitting it over a 
maze of shaft and belts, you will find that the 
amount lost in transit is almost negligible. 
By attaching Ganschow Speed Reducers direct 
to the slow-moving machinery, they can be 
run with far less horsepower per machine 
than would be required if one large motor 
were used to run all the machinery. 


Wherever a motor is installed to run a certain 
machine, a Ganschow Speed Reducer should 
accompany it. 


Ganschow Speed Reducers can be installed anywhere. 
Their gears run in a bath of oil, and demand very little 
attention. Dust, smoke or fumes cannot injure them. 
They are a permanent, profitable, economical investment, 


William Ganschow Co. 


Chicago, Illinois 











JAMES E. ALLISON & CO. 
CONSULTING ENGINEERS 


Specializing in Utility Rate Cases and 
Reports to Bankers and Investors 


1017 Olive Street St. Louis, Mo. 


THE ARNOLD CO. 


Engineers, Constructors 
Electrical—Civil—Mechanical 


105 So. La Salle Street, Chicago 


William A. Baehr Organization 


Engineers 

Specializing in Publie Utilities 
Management, Operation, Construction, Plans. 
Reports, Valuation, Rates, Public Relations 
Accounting, Purchasing. We finance public 
lutility properties and projects. 

Illinois Merchants Bank Bldg. 

230 S. Clarke St., Chicago, Ill. 


FRANK G. BAUM 
CONSULTING ENGINEER 
Hydro-Electric Developments 
Elec. Power Transmission 
1901-4 Hobart Building 


San Francisco 













BYLLESBY 
ENGINEERING AND MANAGEMENT 
CORPORATION 
208 S. LaSalle Street 
New York 


Chicago 


Tacoma 


EDWARD J. CHENEY 
ENGINEER 
Public Utility Problems 


For several years Division Chief with 
up-state New York Public Service Commission 


61 BROADWAY NEW YORK 


HUGH L. COOPER & CO. 


General Hydraulic Engineering. including 
the design, financing, construction and man- 
agement of hydro-electric power plants. 


101 Park Ave. New York 


DAY & ZIMMERMANN, Inc. 
ENGINEERS 


Sub-Stations, Transmissicn 
Plants, Examinations and 
Management of Public 


Plants, 
Industrial 
Valuations, 


Power 

Lines, 

Reports, 

Utilities. 
611 Chestnut St., Philadelphia. 

New York City Chicago 


ELECTRICAL TESTING 
LABORATORIES 


Electrical and Mechanical Laboratories 
Tests of Electrical Machinery, Apparatus and 
Supplies, Materials of Construction. Coal, 
Paper, ete. Inspection of Material and Ap- 
paratus at Manufactories. 


80th St. and East End Ave., New York 
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FARGO ENGINEERING CO. 
CONSULTING ENGINEERS 
Jackson, Michigan 


Hydro-Electric and Steam Power Plants 
Difficult Dam Foundations 


FORD, BACON & DAVIS 


Incorp»rated 


Business Established 1894 
115 Broadway, New York 
Philadelphia 


Chicago San Francisco 


FRANK F. FOWLE & CO. 


Electrical and Mechanical 
ENGINEERS 


Monadnock Building Chicago, III. 


Gannett, Seelye & Fleming, Inc. 
ENGINEERS 
Reports—Valuations— Design— Management — 
Utilities—Industrials— Municipalities. 


Harrisburg, Pa. Erie, Pa, 


Memphis, Tenn. 





George Construction Co., Inc. 


Contracting Engineers 
Reports—V aluations—Design—Construction 
Underground Conduits and Cables. 
Indoor and Outdoor Transformer Stations, 
Converter Stations, Ornamental Street 
Lighting 
Heavy Electrical Construction 


Philadelphia, Pa. 











HOOSIER ENGINEERING CO. 


Designers and Erectors of 
Transmission Lines 


Electrical Power Plant Equipment 


Indianapolis, Indiana 





IVES & DAVIDSON 
ENGINEERS 
Construction—Management—Valuation 
PUBLIC UTILITY PROPERTIES 
Design—TRANSMISSION LINES—Build 


15 Park kow, New York 





T. F. JOHNSON, JR. 
ENGINEER 


Design, Construction. Operation. Maintenance, 
Power Plants, Transmission Lines, Substa- 
tions. Buzz stick method of Insulator Test- 
ing. Live line maintenance; live line tools. 
Johnson Transmission Clamps; Safety Appli- 
ances, 


P. O. Box 359 







Atlanta, Georgia 


KREHBIEL COMPANY 


STEAM, ELECTRIC 
POWER PLANTS 


730 West Monroe Street 
Chicago, II. 
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WILLIAM S. LEE 


Mem. Am. Soc. C. E. 
Mem. Am. Soc. M. E. 
Mem. Eng. Inst. Can. 
Fellow Am. Inst. E. E. 
Chief Engineer Southern Power Company 
CONSULTING ENGINEER 
511 Fifth Avenue, New York City 
Charlotte, North Carolina 


E. S. LINCOLN, INC. 


Consulting Electrical Engineers 










Designs Investigations Reports 
Electrical Research Laboratory 


534 Congress St., Portland, Maine 








McClellan & Junkersfeld 


Incorporated 


ENGINEERING AND CONSTRUCTION 


Philadelphia 
112 South 16th St. 


New York 
45 William St. 





DANIEL W. MEAD 
F. W. SCHEIDENHELM 


Consulting Engineers 


Hydro-electric Developments. Water Supply. 
Irrigation, Drainage, Flood Control. 


New York City, 30 Church St. 


. 


ARTHUR L. MULLERGREN 
CONSULTING ENGINEER 
Specialist in 
Electric Light, Power and Water Pump- 


ing. 
555 Gates Building, Kansas City, Mo. 


—— 
A 


PUBLIC SERVICE 
PRODUCTION COMPANY 
Engineers and Constructors 
Design and Construction of Power Plants, Substa- 
tion and Industrial Plants, Examination and Rk: 


ports, Valuation and Management of Public Utilities. 


80 Park Place, Newark, N. J. S 





N. J. NEALL : 
Consulting Engineer : 


Electrical and Industrial Properties 


12 PEARL STREET, BOSTON, MASS. 








OPHULS & HILL, Inc. 


formerly 
OPHULS, HILL & McCREERY, INC. 
Consulting Engineers 
Ice Making and Refrigeration 
Investigations and Reports. 
112-114 West 42nd St... New York City 





Other Engineers 
find this publicity worth while 


? 
Why not have your card here also! 


COCO 





UIT 
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_ +. oe 
ENGINEERING CORPORATION 


Specialize in 
The Design and Construction of 

Steam Power Plants and 

Water Power Developments 
for Publie Utility and Industrial Companies. 
Knickerbocker Bldg., Broadway and 42nd St. 

New York. N. Y 
202 North Calvert St.. Baltimore. Md 


PARSONS. KLAPP, 
BRINCKERHOFF & DOUGLAS 


Engineers Constructors Managers 


Hydroelectric, Steam & Industrial Plants and 
Structures designed, built and operated 


84 Pine Street, New York 
Hanna Bldg., Cleveland, O. 


Thebo, Starr & Anderton, Inc. 


ENGINEERS AND CONSTRUCTORS 
Specializing in Design and Construc- 









tion of Power Plants, Hydro-Electric. 

Irrigation and _ Industrial Projects. 

Appraisals, Investigations, Reports, 
Plans and Specifications. 








Shuron Blidg., San Francisco. Fresno, Cal 














W. EDGAR REED 







SCOFIELD ENGINEERING CO. The U. G, I. Contracting Co. 


Consulting Engineer . . : \GINEE “ONSTRUCTORS 
g g Consulting Engineers ENGINEERS AND CONSTRUCTORS 
Designer of Electrical Machinery Hydro-Electric and Steam Power Plants, 
cian ol ake a Power Stations Gas Works Utility aot Appraisals and Rate Struc- 
an ing. : ° dre ce Deve trie Ra av ture. oal Gas, Water Gas and Producer 
trial and power Installations. Hydraulic Developments Electrie Railv ay Gan Shanes ( oduce 
585 Union / g., Pitts P; *hiladel phi: 
585 Union Arcade Bldg., Pittsburgh, Pa. Philadelphia Broad and Arch Sts., Philadelphia. Pa. 




















DWIGHT P. ROBINSON & CO. O. A. SHOURDS 


INCORPORATED 


The J. G. WHITE 


iit ia “aidan ai Electrical Engineer ENGINEERING CORPORATION 
Power Dera. a “A Railway Work Specifications: Engineers-Constructors 
idustria ants aio 7 aan, . adi ‘ : 
or ; : ; Design and Development of Radio Industrial Plants, Buildings, Steam Powe: 
125 East 46th Street, New York Apparatus. Plants, Water Powers, Gas Plants, Steam and 
Chicago Philadelphia Youngstown Mail Address. Electric Railroads, Transmission Systems. 
Los Angeles Montreal Rio de Janeiro 85 Alexander Place, Buffalo, N. Y. 43 Exchange Place. New York. 















SANDERSON & PORTER 


Engineers 







SPOONER & MERRILL || GARDNER S, WILLIAMS 


Consulting Engineer 


Utility and Industrial Reports, Consulting Engineer 
Reports, Designs, Construction, Management Design, Supervision, Appraisa!s 


Hydro-Electric Developments Water Power and Electrical Developments, Reports 





Railway, Light and Power Properties. owes Bite., Grand ae Ks ane a Surveys, Superintendence, 
. ~ , Tre . . x" liates ‘Prailsais. 
sa . ae . ; with G. H. KNUTSON, Financial Engr. ee 
Chicago New York San Francisco Harris Trust Bldg., Chicago, II) Cornwell Building Ann Arbor, Mich 









SARGENT & LUNDY 


Incorporated 








STEVENS & WOOD, Inc. WOOD & WEBER 


7 : . Design and Construction of Power Stations Mechanical and Electrical Engineers, 
Mechanical and Electrical Engineers 


1412 Edison Bldg. 
72 West Adams St. 
Chicago, III. 


Railroad Electrification, Industrial Plants 


bindbta clit Ainbaiaath Designs — Reports—A ppraisals. 


Management and Finan‘ing of Utilities General Engineering. 
and lnadustrials 


Youngstown New York 507 Tramway Building Denver, Colo 
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Professional Directory Department 
ELECTRICAL WORLD 
10th Ave., at 36th St., N. Y. 


Advertising — 


as a builder of prestige and business standing 
is unquestioned, It is an immeasurable 
power in influencing new business and retain- 
ing good-will. 


Gentlemen: 


Please send us rates and other data 
for advertising in your PROFESSIONAL 
Direcrory. 


Professional Cards— 


in this paper offer a highly appropriate type 
of publicity for the services of professional 
men in the Electrical field. 


Your Card— 


should appear in this directory regularly. If 
it is not there now— 


ee 


CLIP AND MAIL THIS COUPON ———=> 
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BARGAIN WEEK IN CHICAGO July 7 to July 16 


Reduced Rates by the Railroads West and Northwest 


SPECIAL REDUCED PRICES by all the Merchants, Jobbers and Manufacturers 
to make it a Big Event. We shall be glad to see you at our works. 


We have specially reduced our prices on many items in our “July Bargain Sheet” for this event, 

NOTE— and will allow an extra 5 per cent discount on actual orders placed before July 16 to any one 
presenting this announcement or mentioning it in correspondence when ordering generators, 
motors, switchboards, meters and transformers. 


O 


SECOND SUMMER MERCHANTS WEEK 
PLAN TO STAY A FEW DAYS TO ENJOY THE MANY SUMMER ATTRACTIONS 
—NOW AT THEIR BEST! 
lake advantage of the lower railroad fares that have been obtained for you. We prefer to 
have you come to Chicago to see our works and pick out your requirements from our stock. If 


you can’t come—order by letter. This is a gala occasion arranged by the CHICAGO 
ASSOCIATION OF COMMERCE, comprising the leading firms in Chicago. 


SPECIAL FARES TO CHICAGO 


Tickets on sale at your home station July 7 to 16 inclusive, good to return home AT ANY 
TIME up to midnight, July 18. 
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Rates apply on WESTERN PASSENGER ASSOCIATION LINES from Points in 
Illinois, Iowa, Minnesota, Missouri, Upper Peninsula of Michigan, North Dakota, South 
Dakota (east of the Missouri River) and Wisconsin. Also from Omaha, Nebr. 
Atchison, Kans. and Leavenworth, Kans. 


Largest Stock of Used Electric Motors in America 


REGO 
ELECTS 


CHICAGO, ILLINOIS 


16th and Lincoln Streets 
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J.L.HEMPHILL & CO. eR) 


ELECTRICAL ENGINEERS AND EQUIPMENT /; 
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1118-1120 Clinton mh hatch aba dando bot nF 
ia Phones: Hoboken 3618-3619 = 
= A C MOTORS D.C. Motors, 230-Volt Turbo Generator = 
= . = 1—150-kw. De Laval, Crocker-Wheeler 3-wire, = E 
= 3-Ph., 60-Cy. | No Hp. Rom. Make 125/250-v., complete, operated one year. = 3 
= No. ip. Rym. Volts =o , 100 300 Diehi Turbines = : 
= 1 400 450 2200 G. E., syn. Motor 2 75 750 Diehl 1—4175-kva., 3600 r.p.m., 3 ph., 60 cy., 220/440 = : 
= 1 310 600 : 200/440 G. E., syn. Motor 2 55 675 Diehl y., Westinghouse, non-condensing, with direct = = 
= 9 < . 4100/2200) a 4 50 £00 Diehl connected exciter. = = 
=; as 7 220 440 iG: - - | ; 4 = — = : 
= 22 220 /44¢ 1 35 875 West. i = 2 
= 1 200 720 220/440 Cr.-Wh.,sl. rz i 38 1300 sl Engine Generator Sets = : 
= Lt 126 900 2200 West., syn. h.otor 4 25 600 /1200 Allis-Chal. 1—250-kva, Westinghouse, 3-ph., 220/440-v. en- = i 
= 1 100 720 220/440 Westghse. sl. rg 1 15 1250 ‘Allis-Chal gine type generator, 200 r.p.m., dir. conn, to = : 
= . oe a. > m4 oe Petty = McIntosh & Seymour tandem cpd, engine, = = 
= » 500 600 oenee West Pos sl. re I 10 1200__ Allis-Chal. 15 x 26 x 17, belted exciter, switchboard. = = 
= : 75 900 = 220/440 Cr.-Wh., sq. cg. 5 10 275/1575 Allis-Chal. 1-—200-kw., 250-v., Gen. connected to Allis-Chal., = = 
= 1 40 860 220/440 Westghse.. HI 18 x 36 right-hand Corliss Engine = = 
= 1 40 £40 2:0 | Ce h., 09. Onge. 1—150-kva., Cr.-Wh., 220/440-v., 3-ph., 60-cy. = 2 
= : 35 9C0 220/440 G. E., 64. cage. D.C. Motors, 125-Volt Skinner tand. epd. engine set. — ; = = 
= 30 1200 220 West., ©l. rg. é y I—100-kw., 125 v., 2-wire, D.C. Westinghouse, = 
= l 30 §=6900 220/440 Wanune.. = 1 20 650 Allis-Chal. R.H. gen. conn. to Harrisburg std. tae, Sed = = 
= l 30 =1800 220/440 Westghse., CW s 7 er Sir ll x 18 x 13 engine, 275 r.p.m., complete = = 
= 1 2 1200 320 440 Westghse.,CS . A Ra a — oa” atten oe en r-D.Mie ao ae = 
= l 25 1200 290 440 G. E . K oe ‘7 - me. 60-cy., ‘ =o -Vv., dir. conn, en e = = 
= 1 2 900 220/440 Cr.-Wh. 1 5 700 Dieh] S08: OES, = = 
= 1 25 600 22 ») G.E. ‘ ¥ . ‘ . . a = 
= 7 ; sa akan oe 3 3 1100 G. E. Special Offering Uniflow Unit = = 
= 7 15 1200 220/440 G.E., ~ 1700 GE = : 
= l 7$ 1200 440 Allis-Chalmers ° ° ‘ — 1—T5-kw. Crocke’-Wheeler 240 v., 3 ph., 60 = a 
= 1 5 1200 440 Allis-Chalmers dir. conn, to 1Lixl i Ames Unisow imple Ee. S&S : 
= 1 3 1200 440  Allis-Chalmers D.C. Generators, 250-Volt pe eee fee ere eee = : 
= 2-P ques = = 
= 2-Phase Motors on request 1 200 575 G.E. Motor Generator Sets = : 
= 1 100 675 G. E. 300-kw., 720-rev., 125/250-v., 3-unit set con- = z 
= A, S Generators 1 50 600 Westghse : sisting of (2) 150-kw., 125-v., D.C., G. E. = = 
= . . . gen. (1) 450-hp., 440/2300-v. ” motor. = = 
= No. Kw. Rpm. Volts Make 1 30 1000 Westghse. 200-kw., 800-rev., 250-v., Westghse, Gen., 399- = 3 
—_ . or . . > 9° 15 900 Allis-Cha! hp., 40/2300-v. syn. Bs = = 
= 1 300 450 2300 G. E.,} z : — mn 100-kw. £50-v., Gen, Elec, Gen S0C 1.9. ss = 
= { ‘too 00 3200 orar  aiglege tl adi 1 S = 
= { 22 est.G i 50-kw., 720-rev 250-4. wen. cen, Td 0e & = 
= 1 100 900 220/440/600 Cr.-Wh. D. C. Generators, 125-Volt 226 /440-v. motor. S 5 
= 1 50 £00 2200 West. G 5, 10, 20, 25, 40, 50 Kw. ( 10-20-25-40-kw., 125-v. Exciter Sets. = = 
a . : 
am 
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Telephone 
Cortlandt 
Bergen 7 


4204 (New York) 
550 (Jersey City) 


GI SEARCHLIGHT SECTION le 


OFFICE AND 
ee) 


BiG ae HOWELL ST. ia 410A. Bi 


a? 


Telephone 
Cortlandt 4204 (New York) 
Bergen 7450 (Jersey City) 


MOTORS—GENERATORS 


Immediate Shipment 


MOTOR-GENERATOR SETS 


(Each complete with starter, rheostat, etc.) 


Gen. 500-kw., 250-volt, 450-r.p.m. Gen. Elec., comp. wd., int’ pole 

Motor, 900-hp., 2300-volt, 450-r.p.m., 3-phase, 60-cycle synchron. 

Gen. 300-kw. (2—150-kw.) 125 and 250-volt, 720-r.p.m. Genera! 
Electric Type MP Generat »r direct connected to 

Motor, 450-hp., 2300-volt (or 4000-volt), 720 r.p.m., 3-phase, 60-cyele 
General Electric Form K. 

Gen. 200-kw., 125-volt, 1200 r.p.m., General Electric Interpole type 
MPL form L on same base and direct connected with , 

Motor, 2200-volt, 1200-r.p.m., 300-hp., 3-ph., 60-cycle General Electric 
ATI synchronous complete with starting apparatus. 

Gen. 200-kw., 250/275-volt, 514-r.p.m., Gen. Elec.,comp. wd., Type 
CL, Form B. ’ ‘ 

Motor 300-hp., 2300/4000-volt, 3-ph., 60-cy., 514 r.p.m., Gen. Ele 
Type ATI, synchronons. 

Gen. 185-kw. 550-volt 600-r.p.m. Gen. Elec. ‘“‘CLB’’, 6-pole. 

Motor, 300-hp., 2300-volt, 60U-r.p.m., 3-ph., 60-cy. Gen. Elec.,““AT 

Gen. 50-kw., 250-volt, 1200-r.p.m.,comp wd. ‘‘RC’’ Gen. Elec. ; 

Motor, 75-hp., 2-00-volt 1200-r.p.m. Gen. Elec. .3-ph. ,60-cy. ‘““KT’’ 

(We have two of these equipments in stock.) 
Gen. 50-kw., 250-vo t 514-r.p.m., comp. wound Westg. 


Motor, 75-hp., 440/220-volt, 514-r.p.m. , 3-ph., 60-cy. Westg., sq. cage 
The above is a partial list: quotations covering other machines upon request 


ROTARY CONVERTERS 


250 v., 


Stock No, 1414, One practically new, 300 kw., 
complete 


3. ph., 60 ecy., Allis-Chalmers interpole, 
rheostat, end play 
kva., 13,200 v. primary (also 2300 v. primary), single phase, 
60 cy. transformers and A.C, and D.C. switchboard panels, 
Stock 1557. One 300 kw., 250 v., 1200 r.p.m., 3 ph., 60 cy. West- 
inghouse Interpole with 3— 125 kva., 6600 v. net 185 v. 

C 


1200 r.p.m., 
with field 


secondary, single phase, 60 cy. transformers and switchboard 
panels, 
Stk, 
Vo. Hp. Volts Speed Ph. Cy. Make and Type 
Cons. 400 440 450 3 60 Westghse.,‘‘CW”’ , slip ring, 2-bear. 
7051 300 4000/2300 514 3 60G.E., type, “A TI” , syn., 2-bearing 
Cons. 250 2200 900 3 60 Westghse., slip ring, “CWw’ ’, 3-bearing 
Cons, 250 550 900 3 60 Wes ghse., slip ring, ““CW”’, 3-bear. 
1507 250 2300 514 3 60G.E., type, “ATI”, syn., 2-bearing 
1504 200 2300 514 3 60 G.E., type, “ATI” syn.,, 2-bearing 
1505 200 2300 514 3 60G.E,, type, “ATI”, syn., 2-bear ng 
1505 200 220/550 514 3 60G.E., type, “ATI”, syn., 2-bearing 
1389 50 550 860 3 60 Westinghouse, “CCL”, sq. cage 
826 25 440/220 1200 3 60 Westghse., “CCL’’, sq. cage 
1239 22 440/220 1200 3 60G.E.,"ITC”,inter. duty 


Che above is a partial list ;quotations covering other machines upon request 


25-CYCLE MOTORS 


Hp, Volts 


Speed Ph. Cy. Make and Type 

22 40 440/220 750 3 25 Burks, sq. cage 
42 35 440/220 750 3 25 G.E., “KK”, sq. cage 
33 35 440 /220 750 3 25 G.E., ‘“K’’, sq. cage 
7 25 440 /220 750 3 25 Westghse., slip ring 
1 20 440/220 750 3 23 G. E., ‘M”, slip ring 

20 440/220 750 3 25G - E., ““M”, slip ring 
31 20 440/220 750 3 25G.E., ‘‘M”, slipring 
14 20 440 / 220 750 3 25 Westghse , 8q. cage 
bh 20 440/220 750 3 25G.E., ‘M”, slip ring 
1 20 440 220 750 3 25 W estghse., “CX” ,sq. cage 
10 10 440 / 220 750 3 25 G.E., “MT”, slip ring 
1D 10 440 220 750 3 25 Burke, “EM”, sq. cage 
15 10 440/220 750 3 25 Westghse., Sq. cage 
39 10 440/220 750 3 25G.E., “KT”, sq. cage 


| 
| 


and speed limit devices, also with three 125 | 


25-CYCLE MOTORS—Continued 


St] 

Ne Hp Volts Speed Ph. Cy Make and Type 
1340 10 440,220 750 3 25 Westghse.. sq. cage 
1352 10 440 220 750 3 25 G. E., “KT”, sa cage 
1358 10 440 220 750 3 25 Allis-Chal., sq. cage 
1337 7% 440 220 700 3 25 e an T "sq. cage 
1341 7% 440 220 750 3 25 C I., ““KT’’, sq. cage 
1359 7% 440 220 750 3 25G.E., “KT”, sq. cage 
836 7% 440 220 750 3 25 Burke, ‘E M” , 8q. cage 
(3) 5 440 220 1500 3 25 G.E., “KT”, sq. cage 
(4) 5 440 220 750 3 2 Basten, ' ‘EM”, sq. cage 
(1) 5 440 220 500 3 25 G.E. .““KT’,sq. cage 


The above is a partial list; quotations covering other machines upon request 


D. C. MOTORS 


Stk.No. Hp. Volts Speed Make and Type 

1361 500 230 440 G. E. (Spr.), ‘“‘C’’, interpole, 3-brg. 
1631 250 115 210 1. E. (Spr.), “C’’, interpole, 3-brg. 

0630 230 115 210 420 G. E. (S or.), ,c”, interpole, 3-brg. 
952 35 500 650 3. BE. LB” 

1011 30 230 1200 G.E. '(Spr.), “LC” interpole 


The above is a partial list; quotations covering other machines upon reques 


D. C. GENERATORS 


Stk. No. Kw. Volts Speed Make and Type 

9630 400 250 500 G E. (Spr.) “C’’ interpole, 3-brg 

8631 200 125 230 G. E. (Spr.), “C’’, interpole, 3-brg 
839 30 550 750 G. E., “CLB” 

7122 25 250 825 3. E. (Spr.), “LC” , interpole 

9211 15 230 1150 3. E., “RC”, inter rpole 

1311 12% £250 950 3. E., “RC’ , interpole 

2311 10 250 975 G. E., “RO”. interpole 

7979 7% 125 950 G. E., “RC”, interpole 

879 5 125 950 G. E., ‘“‘RC”’, interpole 


The above is a partial list; quotations covering other machines upon request 


A. C. DIRECT CONNECTED UNIT 


1—125-kva., 2300-v ve (will reconnect for either 220 or 440-volt) , 200-r.p.m. 
3-phase, 60-cycle General Electric, Type ATB, revolving field Generator, 
direct connected to 16 in. x18 in. , side crank Erie City Simple Engine, 
with accessories. 


A. C. BELTED GENERATORS 


Stk. 

Vo. Kva. Volt Speed Ph. Cy. Make and Type 

Cons. 375 2300 450 3 60 G.E.‘‘ATB ’ 

1411 312 2300 600 3 60 G.E.‘**TRB”’ 

7051 200 4000/2300 514 3 60 G.E.,‘‘ATB”, 2-bearing 

1404B 1871} 2300 720 3 60 G.E.,‘‘ATB”, complete 

4051 150 2300 514 3 60 G.E. SATB", 2-bearing 

1489 125% 2300 900 3 60 G.E., “ATB”, complete 

1405 125 2200 900 3 60 Alfis-Chal 7 rev. fielc 

1406 100 2200 900 3 60 Allis-Chal., rev. field 

1424 60 2300 1200 3 60 Ideal revolv. field, complete 

Stock No. 1503: (1) New, 700-kva., 900-hp., 2300-volt, 450-r.p.m., 3-ph., 
60-cy. revolving field, self-starting, two-bearinz Electric Machinery Co. 


each self-starting, and complete with starting apparatus. 


45 
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STEPHEN HALL & CO. 


Incorporated 


Se sc Ca Adams St's, aie A Ae 


TELEPHONES: New York Bivest Wire: Rector 3891; HOBOKEN 3750 


New and Used Electrical Equipment—Condition Guaranteed—Ready to Ship 
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If your requirements are not listed, write us, as we do not attempt te list our entire stock. 
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2 Slip Ring Motors—3-Phase, 60-Cycle 3-Phase, 25-Cycle Motors i~$0-ar. 250/125-volt, | 1150-r. Dm at 
= Hp. Volts Speed Make Type | 200 440 500 General Electric, sl. rg. outg. Enterpote Generator counted 80 ob nD 
= Or os f a om rs S > * 440/220-v., 3-ph., 60-cy. G. E. sq. cage motor. 
= 250 2200 600 General Electric M 50 220 440 750 General Electric, sq. ca. 1—9-kw., 125-volt, 1750-r.p.m. Westghse., type SK 
3 200 2200 600 General Electric M 25 220 440 750 Western Electric, sq. ca. Tienaiatnr eannerted yes 14-hp., 440/220-volt 
= 200 220/440 600 General Electric M_ 7% 220 440 750 General Rlectric, sq. ca. 3- ~ °60. — ay: A. Ba Cs Motor . 
= 200 220/440 $00 Westinghouse Cw phase, nobeats ieee ” onan eine 
= 50 2200 20 General Electric } Squirrel Cage—3-Phase, 60-Cycle Motors ALTERNATING CURRENT ERA s 
= 150 220/440 720 General Electric M bee, aie ® inn se ” ‘ 1—225-kva. Westinghouse, 220-volt, 514-r.p.m., 
= 150 440/220 600 General Electric M 150 2200 720 General Electri¢ K 2- or 3-phase, 60-cycle, R. F. Generator, with 
= 150 220/440 600 Crocker-Wheeler Q 100 2200 600 General Electric K belted exciter. 
= 150 550 720 General Electric M 100 440/220 900 General Electric K 1—200-kw. Allis-Chalmers , 2300-volt, 600-r.p.m., 
= 100 440/220 720 General Electric M 100 440/220 720 = General Eleetric K 3- or 2-phase, 60-cycle R. F. Generator, with 
100 440) (220 900 General Electric M 75 = 440/220 900 = General Electric = =K direct connected Exciter. 
75 440/228 = 720 Westinghouse HF 50 440/220 1200 General Electric K 1—100-kva. Westinghouse, 2300/480/240-volt, 5 
75 550 720 General Electric M 50 440 220 900 General Electric K 900-r.p.m., 3-phase, 60-cycle, R. F. Generator, = 
75 2200 720 General Electric M a 900 General Electric = K_ with belted exciter, complete. = 
75 220/440 720 General Electric M 50 220, 440 900 = Westinghouse Cs 1—75-kw. General Electric, 2300-volt, 900-r.p.m., - 
75 440/220 900 General Electric M 40 = 220,440 900 Westinghouse CS 3-ph., 60-cy. Type ATB Generator, with = 
60 440/220 900 General Electric M 35 220/440 = 720° General Electric K belted exciter. = 
60 2200 900 General Electric M 25 440, 220 900 General Electric = K 1—60-kw., Westinghouse, 220-vo't, 900-r.p.m., = 
50 550 900 General Electric M 25 440/220 600 = Alllis-Chalmers' = =AN 2-ph., 60-cy. Type G. Generator with belted = 
50 440 220 900 General Electric M 25 rrr +4 aan ——_ Fn exciter. = 
50 2200 900 General Elecuric M <0 22 “ estinghouse . J J = 
35 2207440 1200 Waener BP 20 440/220 1200 General Electric L 4 ENGINE ee ee “_— 
20 440/220 1200 General Electric M salad lacie ial ali ; 1 ae ne ee, Tae 
20 220 440 900 Westinghouse CW DIRECT CURRENT GENERATORS Pn ‘ Ge ne cape. cannes i oO Ridgway 13x14, 
% pein fe OSs. Mr | xe. veu Speed sane Type | 1—75-kva., 240-volt, 277-r.p.m., 60-cy., 2- or 3-ph. 
320/440 1 a A 200 125 600 Soe heeler Interpole Westinghouse, A, = senetaee, = on 
7 . . 125 125 580 ‘estinghouse Interpole nected to 12x14 Erie Ball, side crank engine 
DIRECT CURRENT MOTORS 70 125 475 Crocker-Wheeler =D with catia and switchboard panel. E 
Hp. Volts Speed Make T ype 55 a 125, 855 General Electric MP 1—75-kw., 125-volt, 275-r.p.m., Crocker-W nosine, 
175 115 525 Crocker-Wheeler  Interpole 74 sao, 136 ? bes ae a at direct Lines - 
Si) eee eee 45 125 975 General Electric | CLB 1—30-kw.. 250-vol., 300-r.p.m. Gen. Flec., D. C. 
wu 5 560 += Crocker-Wheeler 33 125 725 General Electric Sprague Generator direct connected to 10x10 Ames 
Ss Ft fF Sse _ 30 125 800 Crocker-Wheeler D Engine. 
50118 7b) Wentinehouss a. 14 125 1425 General Electric = CVC TURBO GENERATOR SETS , 
« e * © > © y Taw x y PP , 
50 ih Weueees §8=860Ge | fie Pua, 86 | Fakir, Wedngnomee Parsons Jeeta 
+4 Fry 300 eee u ei Le Biane jet condenser gnd exciter. = 
7 tis 25 Sea K MOTOR GENERATOR SETS 1—300-kw. General Electric, 125-volt, 3600-r.p.m. : 
20 230 925 General Electric C 1—75-kw., 125-volt, 1150-r.p.m. Gen. Elec. type | , D.C. Turbo Generator, brand new. Etec = 
5 230 1250 Allis-Chalmers Interpole DLC Generator, connected to 115-hp., 440/220- dit ae 25- tr Do ge ean r. F -” = 
15 230 925 Genera! Electric CVC volt, 3-ph., 60-cy. Gen. Elec. S Cage motor. rect current turbo generator. = 
5 
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60 CYCLE TRANSFORMERS OORHEAD ELECTRIC 


i—1500-kw. G. E., 3 ph., 13,200 v. prim., 6600-2200-550 y. sec. 
2—1000-kw. Westghse. O.1.W.C., 33,000 vy. primary, 2300 v secondary. 


teneeeeedenatnenetint 


3 coe kva. G. E., Type H. 2200 v. primary, 550 Vv. secondary. : M hi C 

3 - 500. ~sq G E Type H, 2400 W. primacy “to 240 . aaee ac inery ompany 
Say ge yy OR 127-129 Water Street, Pittsburgh, Pa. 

3 - 250 kva. G. E., Type WC, 13,200-11,880 ve prim., 2300 v. sec. 

3 250 = Pittsburgh, 13,200" v primary, 2300. y. secondary. A. c. ENGINE UNITS 

% - 308 _ Pitechege babee s unaen a6 cea or a nw ig ag ne tn gy a gy con - aaa conn. to Hooven- 


150-kva. G. E., 6600-6300-6000 y. ee 120-240 vy. secondary. 
150-kva, Pittsburgh, 11,000 v, primary, 155-186 v. secondary. 
100-kva. G. E., 2300 y. primary, 220-110 vy. secondary 

100-kva. Westghse, Type SK, 13,200 y. primary, 2200 vy. secondary. 
100-kva, G. E., Type H, 6600 y. primary, 605-545 v. secondary. 
100-kw. Westghse., Type S, 440 y. primary, 220 v. secondary. 
100-kva.. Pittsburgh, 2200 v. primary, 110-220 vy. secondary. 
75-kva. G. E., Type H, 2000 y. primary, 575 v. secondary. 
75-kva. G. E., Type H, 11,000-9900 v. primary, 6000 vy. secondary. 
75-kw. Westghse., 4000 y. primary, 100 y. secondary. 

75-kva, Pittsburgh, 2200 v. primary, 110-220 y. secondary. 


1—100-kw., 2400-v., 3-ph., 60-cy. Ridgway Gen., dir. conn, to I. H. Side 
Crank Ridgway Steam Engine. 

1—240-kva., 180-v., 3-ph., 60-cy. Crocker-Wheeler Gen., dir. conn, to Buck- 
eye Tand Cpd. Steam Engine. ; 

1—200-kw., 2300-v., 3-ph., 60-cy. Westghse. Gen., dir. conn, to Erie Ball 
Steam Engine, 

2—150-kva., 240-v., 2 or 3-ph., 60-cy. Westghse Gens., dir. conn. to 
Chandler-Taylor Side Crank, Steam Engines. 7’ 

1— 76-kva., 240-v., 3-ph., 60-cy. Westghse. Gen., dir. conn, to Ideal Steam 
Engine Side Crank, 


D. C. ENGINE UNITS, 250 V. 


1—400-kw., Gen’l Elec, Gen., dir. coyn, to Erie Ball Steam Engine. — 

1—250-kw., Gen’l Elec, Gen., dir. conn, to Erie City Side Crank Engine. 
1—200-kw., Westghse. Gen., dir. conn. to Harrisburg Side Crank Engine. 
1—100-kw., Westghse, Gen., dir. conn. to Harrisburg Side Crank Engine. 


pitid | 
CUOOUDDOUEEUUENAUAORGGOOUEUORDEADOUAOOOUGEEEAOOUOAUUERDOGOO ODO EROROEDOAUOUOAODEOAEONNOGOOE 
sueeeenecccuens 





- 50-kva. G. E., Type H, 2400 y. primary, 440-220 v. secondary. 
50-kva. G. E., Type H, 550 vy. primary, 220-110 v. secondary. 
kva. G. E., Type - 13,800 v. primary, 115-230 v. secondary. 


—— 40-kva. Westghse, 7600 vy. primary, 440 y. secondary. 
- 40-kva. G. E., Type H, 550 y. primary, 220-110 y. secondary. 
‘ -kva. Westinghouse, 2200 y. primary, 575 v. secondary. 


fee me Om IS me Oo ee 








1 -kva. Pittsburgh, 2200 v. primary, 110-220 y. secondary. = 1—120-kw il ’ ° . . Sei * > 
5k sy . 4 tek . dale = —120-kw., Keystone (Burke) 3 brg. Gen., belted to Skinner Engine. 
I . a a, ; Pe See eee tes, aan er v. secondary. = 1— 85-kw., Westghse., Gen., dir. conn, to Westghse. Vert. Gas Engine. 
17— 25-kva. Pittebieree 3200 < cane 230.4 s : secondary = 1— 75-kw., Westghse. Gen., dir. conn, to Harrisburg Side Crank Engine. 

2— 20-kva, G. E., Type H, 550 v. primary, 220-110 y. secondary. = 
3— 15-kva. Westghse, 2300 y. primary, 575-287% v. secondary. = MOTOR GENERATOR SETS 
; ie 15 i Tite eled' o minate “tis ts: ra naees 3 1—100-kw., 250-v., D.C. Crocker-Wheeler Gen., dir. conn. to Crocker-Wkeelet 
9 ® ‘ * wee 92 aa ae + Aaig . = 440-v., 3-ph., 60-cy. Induction motor. 
2— 15-kva. Westghse., 575 yv. primary, 230-115 v. secondary. = 1 ox oe ho . ‘een?) E ho y 8 enh 

oe ied 9 sid = — 75-kw., 250-v., D.C., Gen’l Elec. Gen., dir. conn, to G. E, 440-v., 3-pl.. 
l 10-kva. G. E., Type H, 1040-2080 v. prima., 104-208 v. see, = €0-cy. induction Botor 


1— 75-kw., 250-v., D.C., Westghse, 900 r.p.m., ep. Generator, dir. conn. 
to Westghse. 2200-v., 3-ph., 60-cy. Synch. Motor, 


25 CYCLE TRANSFORMERS 
A. C. MOTORS D.C. 


1—1500-kva. G. E., 13,200 v. primary, 6600 v. secondary, 3 ph, 
ti——- 500-kva. Westghse., 13,200 v. primary to 6600 v. secondary. 


3 150-kva. G. E., 13,200-6600 y. primary, 220-440 y. secondary. 220-440 V., 3 Ph., 60 Cy. 220-250 V. 
6— 100-kw. G. E., 13,200-11,880 y. primary, 185-370 v. secondary. 50 hp., 900 r.p.m, Westghse., sl. rg. | 300 hp., 500 r.p.m. G. E. “DMC.” 
3-——- 75-kva. G. E., Type H, 12,500-11,750 v. prim., 678 vy. sec. 00 hp., 690 r.p.m,. Allis-Chal. 160 hp., 450 r.p.m, Keystone 3 bre. 
3— 50-kva. G. E., 13,800 y. primary, 115-230 y. secondary, 75 hp., 900 r.p.m. Allis-Chal. 100 hp., 750 r.p.m. Westghse. 
3— 25-kva, Kuhlman, 7200 v, primary, 440 v. secondary, 50hp., 900 r.p.m, Allis-Chal 30 hp., 975 r.p.m. Westghse. 
If you do not find transformers of size and characteristics required write us 30 hp., 1150 r.p.m. Allis-Chal, 25 hp., 630 r.p.m. Westghse. 
and we will quote you from our available list. 15 hp., 1150 r.p.m, Wugner BW, 20 hp., 990 r.p.m. Westghse. 
10 hp., 900 r.p.m. Allis-Chal, 10 hp., 1250 r.p.m. Westghse. 


VOUUEDEMECUUENEELEAUUUENGHECONCENTUTETUUNEESTEENGY, TUDENUNCETASONNeEEeaceneeessesecenesseoersesseseresseeeneretT 


We also have on hand complete equipment from a transformer sub-station 
from 33,000 volts to 13,200 and 2200 yolts, including lightning arresters, 
disconnecting switches, panelboards and instruments. 


ARCHER & BALDWIN, INC. 


114-118 Liberty St., New York City. Tel. 4337-4338 Rector 
Send for deacription and prices 


BELTED GENERATORS, 250 V. D. C. 


1—120-kw., 515 r.p.m., 3 brg. Keystone (Burke), 
1— 75-kw., 850 r.p.m., ‘“‘M’’ Westinghouse, 
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We are always in the market for good used equipment. 
What have you to sell? 
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SPECIAL OFFERINGS 


MOTOR GENERATOR SETS MOTORS—Continued 


2—150 kw. Westinghouse Synchronous Motor Generator Sets. 100-hp. Westinghouse CS Squirrel Cage Motor, 3 ph., 60 cy. 
ee -_  @ oe o-. 2300 oe a a he peo 440 v., 900 r.p.m., with base, pulley and starter. _ 
mountec on cas iron pase yetween and adirec connectec , i WwW sli i ¢ on ow 
to two 75 kw., type SK compound wound, interpole SOG-hp. aay aie ne Silp Bing Motor, 3 ph., 25 cy., 
generators each 140 v. D.C., 900 r.p.m., to furnish 150 100-1 Ditto. ex timer 70 > 
kw. at 250 v. Could be used for both 125 and 250 vy. if = aeyen Onem ~ a F-D.m. — 
desired. Complete with switchboard panel containing all | 100-hp. Allis-Chalmers Slip Ring Motor, same characteristics 
necessary instruments, and starting equipment. Can be { as last described motor. 
inspected in operation. Low price for quick sale. 1— 75-hp. Squirrel Cage Motor, 3 ph., 60 cy., 220/440 v.. 
1800 r.p.m., with starter. Very low price. 

52-hp. General Electric Type ITC (hoist duty) Slip Ring 


MOTORS Motor, 3 ph., 25 cy., 440 v., 750 r.p.m. 


1—250-hp. Allis-Chalmers, new—never uncrated—slip-ring a hp. Ditto, excepting 475 F.p.m. aa 
motor, 3 bearing, 3 ph., 60 ey., 2300 v., 600 r.p.m., | O-hp. Westinghouse CW Slip Ring, 3 ph., 25 cy., 440 v. 
with Cutler-Hammer Controller, starting resistance, base 730 Y.p.m. 
and pulley. Special price. 25—5-hp. General Electric Motors, type BSS, variable speed 
1—"200-hp. General Electric Motor, new, 3 ph., 60 cy., 2300 motors, single phase, 60 ecy., 110/220 v.. 1800/900 
Lf 465 r.p.m., complete with base, pulley and starter. r.p.m. Price in line with constant speed machines. 
j 7 Pa ; ‘ : 15—3-hp. General Electric Motors, type BSS. variable speed 
wer oo ” . , a > 5 ‘ a é Ss ° 
3—100-hp. Squirrel Cage Motors, 3 ph.. 60 “Fre 2200 v : | single phase, 60 ey., 110/220 v., 1800/900 r.p.m. Very 
1800 r.p.m., with starters. Just the thing for direct attractive 
connecting to centrifugal pumps. Bargains. attractive . 
1—100-hp. Westinghouse Squirrel Cage Motor, 3 ph., 60 10—?-hp. General Electric Type KT Motors, 3 ph., 60 Qa 
ey., 220/440 v., 1200 r.p.m with base, pulley and "20 v., 450 r.p.m., with double end shaft extension and 
starter. flexible couplings for direct connection 


PIVITITITITETIIITTITITITIITEI 


mmo Too 





T bie Ti PIT 


Send for our Priced Stock Bulletin showing hundreds of guaranteed 
new and rebuilt motors and generators of every size and description. 
Your motor needs can be quickly and satisfactorily supplied. 
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Usep EQUIPMENT THAT STANDS FACTORY TEST 


We have retained our expert electricians for your benefit. They repair, inspect and subject to factory tests 
every piece of equipment. This assures you of getting dependable and superior machinery. 


TRANSFORMERS THE MIAMI CONSERVANCY DISTRICT LARGE 2200 VOLT 


has finished the construction of the great flood control MOT 

(All Transformers Have project in the Miami Valley and is now offering the entire 2—500-h : ORS " 
Necessary Oil) plant for sale. This plant was 90% electrically operated en aes Oe Ae sli Se-06-23) 
l-kva. Westinghouse, 440 v. pri- with the best we equipment in the market. We : ” ehenamae grids and aenteel an = 
——_ ry aioe have something for all users of electrical equipment, ‘ t aiainat Ae 
ae _o ee prim large or small. Write us your needs. Prices and lists eR ee The aoa 2 
~Kva. estingnouse, -~ D os wis > = > N »*xtre s~harge ‘ g in d 8- S s - by - 

416-996 ¢, secondary: on submitted. No extra charge for loading for ship sistance grids and centred -pencie 
-kva. G. E. Transformer, 1040 j 3—250-hp. (Type “Any” 14-36-8%4) 
. primary, 115-230 v. secy. Allis-Chal. Open Type slip-ring, re- 


. Fort Wayne G.E., 1100- . . ¢ . ° sistance grids and control panels. 
 cimary, 116-226 v. second. The Miami Conservancy District 
Westghse Transformers, Electrical Dept., Dayton, Ohio. MOTORS 
y. Drimary, 230-115 vy. second. All motors are interchangeable, 440 or 
a. G. E. Transformer, 1100 220 v.. 60 cy., 3 ph., A.C., 40 deg., 
primary, 110-220 v. secy. unless otherwise stated, and are complete 
4 . 96 92 9 with starters 
10-kva. Wagner, 2200-2300-2400 le 
v. primary, 115-230 v. secondary. : b $ 4—7%-hp. Allis-Chal., cage type. 
— 20-kva. G. E., 1100-2200 vy. pri . / mL 4—7%-hp. Gen. Elec. motors, cage type. 
mary, 110-220 vy. secondary. ' “— a 3—7%-hp. Allis-Chal. Slip-ring motors. 
50-kva. Pittsburgh Transformers, f ; a al git nite 1— 10-hp. Allis-Chal. motor, cage type. 
5700-6600 v. primary, 110-220-440 — ~ ina . . , 
v. secondary. ¥ 2 6 1— aes Gen. Elec. induct. motors, 
5-kva. Westinghouse, 2200 vy. pri- - ; n ——— net 
mary, 244-122 y. secondary. : , . 20-hp. Allis-Chal. mtrs., cage type. 
- 75-kva. Wagner, 220 vy. primary, r ae . 20 hp. Wagner Induct. mtrs., cage 
460-230 v. secondary. , a er 
- 75-kva. Westinghouse, 2200 y. pri a 50-hp. Westghse. motor, cage type 
mary, 440-220 v. secondary. ;: ] 50-hp. Allis-Chal. 
- 75-kva. Westghse., 2400 v primary, - g aK 
480-240 v. secondary. " om 
100-kva. Packard, 2300 vy. primary, i 
440 v. secondary. as TRANSM ISSION AND HIGH 
i— eae Wagner, _ 3300 Vv. primary, 7 bs TENSION LINE MATERIAL 
60-23 Vv. secondary. ; 
100-kva. G. E., 2300 v. primary, ore : | Lightning arresters, Cross arms, 
230-460 vy. secondary. ' ' " Insulators, Cleats, Condulet 
~200-kva. Wagner Transformers, 6600 2 “get : 7 
¥. primcry, 420 ¥. secondary. ee enn bodies, Condulet covers, Cut outs, 
100-kva, Packard, 33,000 v. primary,| [3 : neh . : Switches, Meters (all kinds), Oil 
2300 v. secondary. : ae Switches, Disconnecting switches, 
100-kva. G. E., 33,000 v. primary, A = : 3 : eRe ke Electric hot plates. 
2300 v. secondary. — = : : : pn 
500-kva. G. E., 29,700-33,000 v. 3 Ss bS i T 
primary, 2300-4000 vy. secondary. A f - u tation owers 
Turbine Generators, Moon Steam, 32 New Catalogue just off the Press, did you receive your High voltage, with lightning arresters and 
v.. 30 amp., 2300 r.p.m. copy? disconnecting switches. 


mtrs., cage type 
5-hp. Allis-Chal., cage type. 
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NEW BOILERS 
+—1,150 hp. water tube, 250 Ib. pressure, 


TRANSFORMERS 


1—100 kw. General Electric, 60 cy., 1 ph., type HT, 
form RP, 11,000/22,000 v. primary, 2,200/- 
+,400 v. secondary. 


3—333 kva. General Electric, 60 cy., 1 ph., 11,500/- 
23,000/40,000 v. primary, 2,200/2,300/2,400 
v. secondary, type H, form RP. 


1—400 kw. General Electric, 60 cy., 1 ph., 10,000 
v. primary, 1,100 v. secondary, type HT, form 
RP. 

2—400 kw. General Electric, 60 cy., 1 ph., 11,000 


v. primary, 2,200 or +,500 v. secondary, type D, 
form DD-1. 


+—500 kw. General Electric, 60 cy., 1 ph., 21,000 
v. primary, 2,300 v. secondary, type WC, form 


B-1. 
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ALTERNATING CURRENT UNITS 


1—1200-kw, Gen. Elec., 3 ph., 60 cy., 240-480 y., 120 r.p.m., dir, 
conn, to 27 and 54x42-in, Filer & Stowell heavy duty corliss, cross 
compound engine. 


250-kw. Westinghouse, 2 ph., 60 cy., 2200 v., Alternator dir, conn. 
to 21l-in.x21l-in. Erie City four-valve engine. 
l 300-kw., 2300-v., 3-ph., 60-cy. Fort Wayne Alternator, dir. conn. 


to Rus sell 22 in.x24- in. fo yur-valve, horizontal engine, 


CHEAP BEFORE REMOVAL 
BOILERS 


l 500-hp. Keeler horizontal water tube boiler, double drum, 250—4-in, 
tubes, 18 ft. long, hand fired, 150-lb, steam pressure, 

1—300-hp. Keeler horizontal water tube boiler, 150-lb, steam pressure, 
hand fived. 
200-hp. Heine water tube boilers, 150-lb. steam pressure, hand fired. 
175-hp. 72-in.x20-ft, Keeler horiz. return tubular, 125-lb, pressure. 


THE Q’BRIEN MACHINERY CO. 


113 N. Third Street, Philadelphia, Pa. 
Long Distance Bell Telephone: Market 0727. 
Cable Address: OBrien, Philadelphia 
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STREET LIGHTING 
TRANSFORMERS 


3—35 kw. General Electric, constant current, type 


RM, form C, 2,200 or 4,400 primary voltage, 
7.5 amp., secondary voltage. 
1—40 kw. General Electric, constant current, type 


RJ, form AL, primary 2,300 v., secondary amp. 
6.6. 


MOTOR GENERATOR SETS 


1—500 kw. Nat. Brake & Elect. Co., generator 600 
v., 834 amp., 600 7 m., 6 interpoles direct 
connected to 550 kw. Nat. Brake & Elect. Co. 
synchronous motor, type RD., 4,400 v., 60 cy., 
3 ph. 

1—300 kw. General Electric, type MP, form H, 
522 amp., +50 r.p.m., 575 v. Generator direct 
connected to +35 hp. General Electric, type 
ATB, form C, 60 cy., 2,300 v., 3 ph. synchro- 


nous motor. 


SLIP RING MOTOR 
1—250 hp. type I, General Electric, 220 v., 3 ph., 
60 cy., +00 r.p.m., 680 amp. with drum con- 
troller and resistance, 


THE DETROIT EDISON COMPANY 


Purchasing Dept. 
2000 Second Avenue, Detroit, Michigan 
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Power Machinery Exchange 


I Montgomery Street, Persey City, NJ. 
Specials—A. C. Direct Connected Units, 3 phase, 60 Cycle 


625-KVA. General Electric 480 or 240-volt, Curtis Bleeder type 4-stage Turbine 
475-KVA. General Electric 2300-480 or 240-volt, 24x26 Skinner Universal Uniflow 
400-KVA. Ridgway 2300-480 or 240-volt, 26x28 Ridgway, side crank 
360-KVA. General Electric 480 or 240-volt, 22x42 Murray Heavy Duty Corliss 
250-KVA. General Electric 480 or 240-volt, Curtis Turbine 

240-KVA. General Electric 2300-480 or 240-volt, 21x22 Skinner Universal Uniflow 
165-KVA. Westinghouse 480 or 240-volt, 14x22x18 Erie Ball Compound 


125-KVA. Westinghouse 2300-480 or 240-volt, 15x16 Ridgway Automatic 
90-KVA. General Electric 2300-480 or 240-volt, 14x14 Ames Uniflow 
90-KVA. Westinghouse 2300-480 or 240-volt, 13x12 Harrisburg, side crank 
50-KVA. General Electric 2300-480 or 240-volt, 


10x12 Skinner Automatic 
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G. E. TURBINE 


Only two years old 
An exceptional opportunity 


300 kw. (375 kva.), 3 ph., 60 cy., 


3,600 r.p.m., 2,300 v., condensing 


At a Real Saving 


If interested you had better wire. 


George Sachsenmaier Co. 
924 North 3rd St. Philadelphia, Pa 
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A. C. DIRECT CONNECTED UNITS 
3-Phase, 60-Cycle 
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Linder Machinery Co. 
50 Church Street, N. Y. C. 


A. C. BELTED GENERATORS 
3-Phase, 60-Cycle 


Kra. Gener ator Engine Kova, Cenerator 
1500 Allis-Chalmers Kerr Turbine 250 Volt, 280 R.P.M. 300 eee 
1200 General Electric Filer & Stowell : : 150 Triump 
1000 Westinghouse Parsons Turbine D. C. to Harrisburg Engine 100 General Electric 
600 Altis-Chalmers Green Wheelock | Complete 100 General Electric 
500 Ridgway Ridgway, 4-valve 42 Triumph 
400 Ridgway Ridgway $800 F oO B NEW YORK D DIRECT CONNECTED 
300 General Electric Curtis Turbine oe - ¢. 
250 Western Electric Fulton Iron Works Kw, Generator Engine 
240 Crocker-W heeler Buckeye 500 Crocker-Wheeler Terry turbine 
206 Ridgway Ridgway, 4-valve 300 General Electric Curtis turbine 
200 Allis-€ poe — a 100 K.W. GEN. ELEC. 200 General Electric pe ‘orliss 
170 General Electric arris-Corliss 200 Sprague arrisburg 
125 General Electric Erie City Ball 125 Volt 250 R.P.M. 150 ee rr? 
100 Ailis-Chalmers American Ba i 150 Crocker-W heeler Je La Vergne turbine 
100 Western Electric trie City, 4-valve D. C. ea Sree 125. Crocker-Wheeler Hewes & Phillips Corliss 
100 Westinghouse Skinner Bal P 100 General Electric Ball & Wood 
75 General Flectrie American Ball W 75 General Electric Ames 
75 Westinghouse Erie City $1000 F.O.B. NE YORK 60 General Electric American Ball 


“HONESTLY REBUILT” 
ELECTRICAL MACHINERY 


MILLER-OWEN ELECTRIC CO., Inc. 
LEXINGTON AVE. AND PITTSBURGH, PENNA. 


THOMAS BOULEVARD 


SPECIALS—PRICED LOW—TO MOVE QUICKLY 


Generator Set. | Motor Generator Set 





1—300-kw., 250-volt, D.C Willey 1—75-kw., 250-volt, D.C.,G. E., 3-ph » | 2—15-kw., 125-volt, D.C. G. E., 3-ph., | 10—30-hp., 3-ph., 60-cy., 220/440-volt 
Generator, coupled to 1 35-hp., | 60-cy., 2 300 volt Syn. Motor Gen. 60-cy 220-volt Induction Motor G. E., ITC, 900-r.p.m. Hoist Motors. 
3-ph., 60-cy., 2300-volt G. E. Synch. | Set. | Generator Set | 2—50-hp., 230-volt, D.C. Westzhse., SK 
Motor. | 1—50-kw., 250-volt, D.C. G. E., 3-ph., | 1—435-hp., 3-ph., 60-cy., 2300-volt 500/1500-r.p.m., Adj. Speed Motors, 
1—200-kw., 250 It. D.C. G. EK. 3-pl | 60-cy., 2300-volt, IND. Motor | G. E. type ATI, 450-r.p.m. Syn. ul] magnetic pane Itype control. 
200-KW., 200-volt, SF e Eave O-DElae Generator Set Motor c 250-v : 
60-ey., 2300-volt Syn. Motor Gener- an ich an ~ w speed 1—300-kw., 250-volt, D.¢ Willey, 
, 2300-volt Syn. } 1 4-kw 50-volt, D.C. Westghse a ‘ . . : : e : 
ator Set. ee ds oe rare, Or stense. | 1—200-hp., 3-ph., 60-cy., 220-volt Allis- 8»P. Compound, 450-r.p.m. Gen- 
. ae Generator, coupled 50-hp., 3-ph., Chalmers, 580-r.p.m. IND. Motor. | erator. 
4—200-kw., | 250/275-volt, D.C 60-cy. , 220-volt Motor. 1—100-hp. .3-ph., 60-cev., 220/440-voit | 10—Clyde Iron Works Sgle. Friction 
West thse., 3-ph., 60-cy , 2300-volt 1—30-kw 550-volt, D.C. Westghse., Allis-Chalmers, 570-r.p.m. IND. Drum one Driven Hoists, with 
Rotary Converters, With Trans. and 3-ph 60-cy 2300-volt Induction Motor 30-hp., C. or D.C. Motors. 
Switch boards Motor Generator Set. 1—100-kva. 3-ph., 60-cy., 2300-volt | 1—2000- ae 3 P. S. T. . 600-volt 
1—100-kw., 250-volt, D.C. Westghse., | 1—25-kw., 250-volt, D.C. Westghse., Westghse., 900-r.p.m. Synch. Motor. | Condit Panel Mounted Oi} Circuit 
3.ph., 60-cy., 220/440 Induct. Motor 3-ph., 60-cy., 220/440-volt Induction | 1—60-hp., 3-ph Breaker with Wattmeter, Watthour 


, 60-cy., 2300-volt G. E. | 


type I-R 1200-r.p.m. Motor. meter and Amme*er panel, 24 x 90 in. 


ASK FOR OUR STOCK ON HAND BULLETIN No. 100 JUST PUBLISHED 
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“25 CYCLE” 
MOTORS, TRANSFORMERS 
MOTOR GENERATOR SETS 


Over 800-—25 cycle motors, three phase, totalling 10,000 hp. in 
sizes from 1 to 750 hp. various speeds. 
Single and three phase 25 cycle transformers from 1 to 200 kw 


Frequency Changer Sets 25 to 60 cycle. 


2—1250-kva. Westinghouse .......++.. $11,800 ea. 
Suni S6O-mve, Gem. MiOG. ccceccvecesecs 11,800 
1—1000-kva. Gen. Elec. .....cccceeess 10.300 
baw GOD-EVG. GO; BGs ic vcctvccucevced APPLY 
1— 500-kva. Gen. Elec. scare alibi eae re 6,300 
41— 150-kva. Gen. Elec. .......-.. cee 4,100 


Prices quoted F.O.B. cars Kansas City, Mo 

Prices subject to change without notice and subject to prior sale. 
Many items almost new and all were in operating condition when 
removed from service. 

This equipment on hand due to a recent change from 
eycle distribution. For details and prices, address 


KANSAS CITY POWER & LIGHT COMPANY 


Kansas City, Mo. 
Attention: W. C. Blair, Industrial Engr. 


25 to 60 


Engines Heaters 


Boilers 
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FOR SALE 


TURBINES 


3—General Electric Vertical, 500 kw., complete 
with auxiliaries. Speed 1800, 3 ph., 60 cy., 
2300 v. Steam pressure 150 Ib. condensing. 
Turbines complete with auxiliary equipment 
direct connected to Worthington condensers. 
Available for immediate shipment due to larger 
units being installed in their place. 


Indiana General Service Co. 


Marion, Indiana 
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POWER PLANT MACHINERY 


Motors 
Generators | 


Motor Generators 


a Turbo-Generators 


Rebuilders 
of 
Machinery 
For 
37 Years 


THE RANDLE MACHINERY CO., 1822 mace St., (Cumantaerille) CINCINNATI, O. 
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Generating Units, Cranes, Boilers, etc. 


2500 kw., General Electric Turbo, 3-60-2300. 

1875 kva., Westinghouse Turbo, 3-60-2300. 

625 kva., Westinghouse Turbo, 3-60-2300. 

500 kw., General Electric Bleeder Turbine, 3-60-480. 

300 kw., General Electric Turbo, 3-60-2300. 

New 400 kw., Westinghouse Turbo, 3-60-240. 

250 kw., Nat. Brake-Russell Eng. Set, 3-60-2300. 

250 kw., General Electric-Skinner Eng. Set, 3-30-600. 

150 kw., Thompson-Ryan-Ridgway Eng. Set. 250-v. D.C. 

125 kw., General Electric-Lentz Eng. Set, 3-60-2300. 

160 kw., Ridgway Engine Set, 3-60-2300. 

2—125 kw., Western Elec.-De La Vergne Gas Eng. Sets, 250-v. D.C 
No, 5 Leyner Drill Sharpener. 

20-ton Browning loco. crane, 50-ft. boom. 

50 hp. Mass, Std. loco. boiler on skids, stack, 125 Ibs. 

2—1000 ft. cableways, engines, no towers. 


A. Lee Ellis, 10 High St., Boston, Mass. 
: Congress 4597 
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Electrical 
Equipment 
For Sale 


Get Our Prices on 


MOTORS, DYNAMOS 
and TRANSFORMERS 


You Require. 
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TURBO UNIT 


Practically New 






Z 
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Our Prices Are Right 
Our Stock Large 







312 kva., 250 kw., 80% power factor, 3 ph., 60 cy., 2400 v., 
3600 speed, Allis-Chalmers Generator with direct con- 
nected exciter direct connected to a non-condensing Terry 
Turbine, 175 Ib. pressure, 20-30 lb, back pressure. 





George Sachsenmaier Co. 
928 North Third Street 
Philadelphia, Pa. 


This outfit was purchased: new in 1919, is still in opera- 
tion, and will be ready the early part of July. 


JOSEPH MYERSON 
411 Atlantic Ave. Boston, Mass. 
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227 THEM MMMM 


MOTORS—GENERATORS 
New and Rebuilt 
We Buy, Sell and Exchange 


DAVIS MACHINE & MOTOR CO. 


59 Mechanic Street, Newark, N. 
Phone: Market 8580. 
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MOTOR BARGAINS 


3—15-hp. General Electric Elevator Motors, 22 per cent slip 
900-700 r.p.m., 220 v., 2 ph., 60 cy., Type KQE. 

1—20-hp. new Westinghouse Type CS, 1140 r.p.m., 2 ph., 220 
v., 60 ey., 40 deg 

1—40-hp. Westinghouse Type‘CS, 850 r.p.m., 2 ph., 220 v., 60 ey. 


ANDREW I. MEHAN CO., 119 N. Third St., Philadelphia, Pa. 
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MOTORS, GENERATORS, CONTROL AIR COMPRESSORS, PUMPS 


MOTOR GENERATOR SETS MOTORS 


1—70 kw., 115 v. D.C., 220/440 v. sq. cage motor—3 ph., 1—10 hp. sq. cage, 220 v., 3 ph., 60 cy., 1200 r.p.m., $150.00. 
60 cy., complete. Almost new, $1500.00. 2—15 hp. sq. cage, 220 v., 3 ph., 60 ey., 1200 r.p.m., $190.00. 

1—45 kw., 220 v. DC., 220 v slip ring motor—3 ph., 60 1—15 hp. sq. cage, 220 v., 3 ph., 25 cy., 720, with starter, 
Cu Allis-Chalmers. New, $1400.00. $275.00. 


THE INDUSTRIAL POWER EQUIPMENT CO. 


10 East Fayette St. Baltimore, Md. 
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2—300 kw., Westinghouse, Engine type, 25-cy., 3-ph., 440-v. 
Alternators, dir. conn, to Cross Comp., H.D., Allis-Chalmers 
Engines. 

1—100 kw., Westinghouse 125-250 Volt. Turbo Generator Unit. 
1—1000 hp. General Hocisle Slip Ring Wound Rotor Motor, 
25-cye., 3-ph., 6600 Volt, 375 r.p.m. : 
1—600 hp. Crocker ee Synchronous Motor, 60-cyc., 3-ph.. 

440 Volt, 225 rp. 

1—5°4 hp. B.&Ww. Steel Header Water Tube Boiler, 200 Ib. 
Complete with Chain Grate Stoker. ) 

4—°50 hp. B. & W. Steel Header Hand Fired Boilers. 170-190 


Ibs. P 
1—250 hp. Heine Steel Header Water Tube Boiler, 150 Ibs. in 





A No. 1 Units, Immediate Delivery Non-Code Law States. 
» — ‘ , The above apparatus is strictly A No. 1 and offered at a 
1—7200 kva., Westinghouse Condensing Turbo Unit 60-cyc., saving of over One Hundred Percent. 


3-ph., 2300-4100 Volts. Complete to Boiler Room Wall. 

2—5500-9000 kva., Westinghouse Condensing Turbo Units. 25- 
eye., 3-ph., 440-550-2300-11000 Volts. Complete with Sur- 
face Condensers, 

2—1250-1800 kw., Westinghouse Condensing Turbo Units. 60- 
eye., 3-ph., 480-600-2300-11000 Volts. 

2—1000 kw., General Electric A.T.B. Revolving Field 60-cyc.., 
3-ph., 2300 Volt Alternators with Cross Compound Heavy 
Duty Rice & Sargent Condensing Corliss Engines. Beautiful 
condition. 

1—600 kw., Westinghouse Non-Condensing Turbo Unit, 60-cyc., 
3-ph., 480 Volts. 
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Volts Speed Make 

( 220 250/1700 

\ double commutator Storey 
220 1160 Westinghouse 
220 400 /1400 Westinghouse 
110 400 /1400 General Elec. 
110 1250 Westinghouse 
220 1000 Cc. &C., 
220 1350 Westinghouse 
230 1150 Westinghouse 
220 1150 Westinghouse 
220 375/750 General Elec. 
220 360 /720 General Elec. 
600 810/1400 General Elec 
220 300 /1200 Elec. Dynamic 
220 565/780 Westinghouse 
220 600 Westinghouse 
220 250/750 Westinghouse 


N 
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Used Direct Current Motors and Circuit Breakers 


EP. 1700 R.P.M 
H.P 1100 R.P.M. 
H.P. . 265 R.P.M 
H.P. - 675 R.P.M 
.F. . 570 R.P.M 
H.P 575 R.P.M... 
H.P. BRO OE es és cece 
aiid c's a ets SY | se 
H.P.. . 565 R.P.M 
H.P. 865 R.P.M 
H.P. 1735 R.P.M 
H.P. . 370R.P.M 
H.P. 1140 R.P.M 
H.P. . 680 R.P.M 
H.P.. . 860 R.P.M 
Sei iientenns «6s 575 R.P.M.. 
Mess bess . 430 R.P.M 
HP. 1145 R.P.M 
H.P . 435 R.P.M 
H.P . 680 R.P.M 
H.P . 430 R.P.M 
H.P . 870 R.P.M 
H.P 430 R.P.M. 


MOTORS 


925 So. Second St. 
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At prices that are right 


Type 


Ss 

SA 

coc 

Ss 

Constant speed 


Constant speed 
Constant speed 


Constant speed 


SA 


M 


Hop Volts 
30 500 2 
30 220 
30 220 2. 
33 230 6 
75 220 


CIRCUIT BREAKERS 


Amperes 


40 


POND WORKS 


Ud 


_~Motors— 


To be sold at prices which insure speedy clearance to make room 
for complete new equipment of Lake View Paper Company’s 
These motors are in good operating order and may be 
inspected while still in operation up to July 25th. 


LAKEVIEW PAPER COMPANY 


NEENAH, WISCONSIN 


Mill. 





440 volt, 60 cycle, 3 phase 


UU 


TN 


Squirrel cage 


.. Westinghouse 


Squirrel cage... 


Squirrel cage... 


Squirrel cage... 
Squirrel cage... 


Squirrel cage 
Squirrel cage 
. Squirrel cage 


Squirrel cage 
Squirrel cage 
Squirrel cage 
Squirrel cage 


Squirrel cage. 


Squirrel cage 


Squirrel cage. 


Squirrel cage 


Slip ring 
Slip ring 
Slip ring 


Squirrel cage 


Slip ring 
Slip ring 


DE TUES coce's viens 





Acme Electric Motor Co. 


MOTORS AND DYNAMOS 
60 Crescent St., Long Island City, N. Y. 


Telephone Astoria 6060 


Large Stock of Slip-ring Motors 


Let Us Know What You Want to Buy or Sell 
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Northwestern 
General Electric 
Allis ~halmers 
Western Electric 
Western Electric 
Allis “halmers 
Western Electric 


..General Electric 


General Electric 
Allis Chalmers 

General Electric 
General Electric 
General Electric 
Allis Chalmers 

General Electric 


General Electric 
Western Electric 
Allis Chalmers 
General Electric 
General Electric 
Allis Chalmers 
Allis Chalmers 


Ud 
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MOT 


Write u 


207 Centre Street 
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MOTORS AND GENERATORS 


2—200-hp., 450 r.p.m., 3-ph., 440-v., 60-cy., new G. E. Motors. 
2—159-hp., 500 r.p.m., 3-ph., 440-v., 25-cy., W.H. & Allis-Chalmers. 
16— 50-hp., all speeds, 3-ph., 220 and 440-v., 25 and 60 cy. 
1—100-kw., 900 r.p.m., 3-ph., 2300-v., 60-cy., G. E., A.C. generator. 
1-— 30-kw., 110-v., D.C., Western Elec., vertical eng. generator set. 
1— 15-kw., 115-v., D.C., Fort Wayne, vertical eng. generator set. 

1— 6-kw., 35-v. or 125-v., D.C., G. E. Kerosene Eng. Generator Set. 


Large Stock A.C. and D.C. Motors and Gewnerators. 


V. M. NUSSBAUM & CO., Ft. Wayne, Ind. 
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OTORS—Continued 


Speed Make Type 
50/1000 C.&C. L 
600 Westinghouse 5S 
50/1000 C. &C. L (no arm) 
50/725 Diehl L.22 (no brush holders) 


700 Westinghouse Ss 


Ty e Make 
w Cutter Co. 
Ww Cutter Co. 
w Cutter Co. 
FL Cutter Co. 
w Cutter Co. 
w Cutter Co. 
Ww Cutter Co. 
Ww Cutter Co. 
w Cutter Co. 


Plainfield, N. J. 
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We Are Installing Hydro 
Power At Our LeRoy, N. Y. Plant, 


therefore offer for sale all the 


Steam Equipment 


as follows: 


Now 


1—350 hp. Keeler Water Tube Boiler. 

1—400 hp. Keeler Water Tube Boiler 
with underfeed stoker. 

2—125 hp. Erie Iron Works Boilers. 

1—765 kva. Westinghouse - Parsons 
Steam Turbo and Generator, 2300 
v., 60 cy., 3-ph., with barometric 
condenser. 

1—Bates-Corliss Engine, 350 hp., with 
condenser. 

1—Allis-Chalmers Generator, 250 kw., 
2300 v., 60 cy., 3-ph. 

Auxiliary Equipment and Switchboard. 


Equipment now in operation but delivery 
can be made within 60 days. 
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Inspection solicited. 


WESTERN NEW YORK 
UTILITIES CO., Inc., 
Batavia, N. Y. 


PTT 


rT 


‘Tonnnenneunenecuecenucgeens 


[ OUNONONREDANeRAROHOAOOSGUDEGORONOACCHOEOHSaeCaeeoneN een eteReD Senunenncnenenecnanscnsaecesesy 





ORS -DYNAMOS 


s what you want to buy or sell 


L. J. LAND 
New York 
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All Sizes 





Opportunity Advertising —Think “Searchlight” First 
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G. E. 


Turbo - Generator 
FOR SALE AT SACRIFICE 


Since we are now purchasing our 
power—we have no further use 
for this G, E. Turbo-Generator 
and will sell at a sacrifice—Capac- 
ity 1000 kw., 3 ph., 60 cy., 400 v. 
Star or 2300 v. Delta connected 
1200 R.P.M. All equipment in- 
cluded. 


TUCUUUUERESOUESEEOREREEEEOOUEREODCOCEOREAODROSERGUREREGEOCOOEREOSCCEAOOOUSREOCCESSCEOUOEL FONT EREeREEEReTeeotere: 


Immediate Delivery 
Subject to Prior Sale 


Write or Wire Mr. P. H. Dorr 


A. O. Smith Corporation 


Automobile Frame Builders 


Milwaukee, Wisconsin 
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E | ransformers 
: Immediate Shipment from Stock = 
F All Single Phase, 60 Cycle 

E 1 5Kva. GE. Type H 2200/110/220 

3 10 10 Kva. G. E. Type H 2200/110/220 

£ 20 10 Kva. West. TypeS 2200/220/110 

= i 15 Kva. G.E Type H 2200 220/100 

& 2 15Kva. G.E Type H 2200/440/220 5 
= 6 25 Kva. West. Type S 2200/220/110 = 
3 30Kva. West. TypeS 2200/220/110 = 
§ 4 40 Kva. West. TypeS 2200/220/110 = 
E 50 Kva. West é 
= Outdoor Type 2400/460/240 . 
& 3 100 Kva. West. = 
= Outdoor Type 6600/2200/2000 = 
= 12 250 Kva. A.C = 
z S Outdoor Type 2300/230 440 s 
= 15 250Kva. West = 
= Outdoor Type 2300/460 E 
= 3 600 Kva. West. z 
= Outdoor Type 600 1200 2400 = 
z volt primary = 
4 (6600 volt 5 
= secondary). = 
: Guaranteed in First Class Condition. : 
= Nashville Industrial Corporation 

5 Jacksonville, Tennessee. 

iia a 
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For Sale at Bargain Prices 


the following 3 phase, 60 cycle, 440 
volts, squirrel cage 


INDUCTION MOTORS 


3—20 hp. Allis-Chalmers 1730 r.p.m. 
1—35 hp. Allis-Chalmers 1160 r.p.m 
1—35 hp. Crocker-Wheeler 1150 r,p.m. 
1—75 hp. Westinghouse 1170 r.p.m. 


Also the following new transformers 
in original crates: 


2—75 kva. Westinghouse type SK, 
6600/220/110 volts. 


3—200 kva. Westinghouse type SK, 
6600/440 volts. 


G. H. & J. T. Kelly 


114 Baldwin St., Elmira, N. Y. 
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Steam Engine Generator Sets 


1—100 kw., 250 v., D.C. cp. wd., Bullock Generator, direct connected to A. L. 
Ide & Sons simple automatic steam engine, complee with switchboard. 

1—150 kw. Engine Generator Set, consisting of 2—75 kw,, 125 v. Burke Gener- 
ators, direct conected to 1—246 hp. Fleming Harrisburg steam engine. 

2—150 kw., 250 v., D.C, Westinghouse Generators, direct connected to Russell 
18x16 steam engines, complete. 

1—200 kw., 250 v., D.C. Ridgway Generator, direct connected to Ridgway 20x20 
steam engine. 

2—250 kw., 250 v., D.C. Ridgway cp. wd., Generators, direct connected to 
Ridgway right hand, 22x24 steam engines, complete. 

2—300 kw., 250 v., D.C. Ridgway Generators, direct connected to Ridgway 23x28 
steam engines. ; 
2—800 kw., 250 v., D.C. Fort Wayne Generators, direct connected to Erie City 

Iron Works steam engines, complete. 
2—150 kva., 200 r.p.m., 240 v., 2 or 3 ph., 60 cy., Westinghouse Generators, 
dir. con, to Chandler-Taylor horiz. steam engines, complete with switchboard. 
1—400 kw., 220 v., 3 ph., 60 cy., General Electric Generator, direct connected to 
Erie Ball steam engine, complete. This unit practically new. 


A. C. MOTORS, 3 PH., 60 CY. 


No. Hp. Rpm. Volts Type Make 

1 200 580 220 440 Cs Westinghouse 

1 200 720 220 /440 AN Allis-Chalmers 
1 150 700 220 /440 cs Westinghouse 

1 100 690 220 /440 AN Allis-Chalmers 
2 75 900 220 440 AN Allis-Chalmers 
1 75 720 220 (440 AN Allis-Chalmers 
2 75 600 220 /440 Slip ring Lincoln 

1 50 720 220 440 Slip ring Westinghouse 


Duquesne Electric & Mfg. Co., Pittsburgh, Pa. 
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LOCOMOTIVE 
CRANES 
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WHILE THEY LAST 
NEW—General Electric, 3 ph., 


25 cy. Motors. 
Packed in original crates un- 
opened. 
At about half prices 


2—20-hp., 750 r.p.m. slip ring. 
18—10-hp., 750 r.p.m. slip ring. 
4—7%-hp., 750 r.p.m. slip ring. 
1—15-hp., 750 r.p.m. squirrel cage. 
1—-10-hp., 750 r.p.m. squirrel cage. 
3—7%-hp., 750 r.p.m. squirrel cage. 
13—5-hp., 1500 r.p.m. squirrel cage. 
4—5-hp., 750 r.p.m. squitrel cage. 
13—3-hp., 1500 r.p.m. squirrel cage. 
i—2-hp., 750 r.p.m. squirrel cage. 
1—1-hp., 1500 r.p.m. squirrel cage. 
2—%-hp., 1500 r.p.m. squirrel cage. 
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With controllers. 


FS-696. Electrical World : 
10th Ave. at 36th St., New York City. 


double drums, outriggers, like new. 


Grey Steel Products Company 
111 Broadway, New York, N. Y. 
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FEED WATER HEATERS 





4000-hp. National, 
2500-hp. Goubert. 
1200-hp. Davis-Berryman, 
1000-hp. Sims, open, 
600-hp. Berryman, 
600-hp. Kelly-Berryman, 
400-hp. Kelly-Berryman, 
350-hp. Berryman, 
250-hp. Wickes, open type, 
200-hp. Kelly-Berryman, 
125-hp. National. 


A BARGAIN 


2—412 Kva. Western : 
Electric Generators, : 

3 phase, 25 cycle, 480 : 
volts, 150 r.p.m., En- : 
gine type. without : 
5 TRICAL AND CONTRACTORS’ EQUIPMENT. 


Shafts, with or with- 


a Wickes Machinery Company 
out Exciters. . inery P 


Jersey City, N. J. 
Established 1900 
Made available account chang- 
ing to 60 cycle current. 








BRAND NEW 


Full specifications upon request to 
Dept. 30. 


MACHINERY & SUPPLY 
CORPORATION 
JOPLIN, MO. E 


volts, slip ring, 1200 r.p.m. mo 


volts, slip ring, 690 r.g.m. motor. 
Will sell at big bargain, 


FS-312, Electrical World ; 
10th Ave. at 36th St.. New York City 
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2—25-ton, 8-wheel Brownings. built 1921. 
A.S.M.E. boilers, 50-ft. and 70-ft. booms, 
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Send for our July list of the largest stock in the 
United States of slightly used and_ thoroughly 
overhauled MACHINE TOOLS, POWER, ELE 
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50 hp. General Elec. 3-ph., 60-cy., 220/440 


tor. 
50 hp. General Elec. 3-ph., 60-cy., 220/440 
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: FOR SALE 


_D.C.ENGINE DRIVEN SETS 


ATTRACTIVE PRICE FOR QUICK SALE 


1—200 Kw. Ft. Wayne 


Alternator, 

Two Bearing type, Type TRB, 
Class 10-200-220, Form I, 440 
volts, 50 amp., DB No. 9446, No. 


OOUHUOEOGUGEGOSOESOSUEGONOOERAORONEOREOOESS 


‘ ' ) i i 0.00, f.0.b. 
1—Buckeye Engine, 1834 x 1834, R, volts 250/275, generator om gg eather, 5108 ” 
direct connected to General No. 159425. 





Electric Co.’s generator, Type | 199 x 36 x 42 cross-com d 
7 * —22 ; -compoun 

MP, Class 8-165-240, Form | ae te Alicea . 

A-2, volts 250/275, generator | vertical Corliss Engine, made 


+ FilexGeell Co. Mowe 
No. 25826. by Filer-Stowell Co., Milwauw 


aaah ; R kee, Wis., direct connected to 
1—Buckeye Engine, 1834 x 18, General Electric Co.’s 525 


1—180 Kw. General 
Electric 


A.C. Generator, Two Bearing 
type, Type TRB—12-225M-600, 








cone compas. % . Cee kw., 525/575 volt, 100 r.p.m., Form PB, 3 ‘phase, 60 cycle, 480 
; Electric Co.’s generator, Type cmeveter Pe. 31909 volts, 270 amp., DB No. 9458, 
: MP, Class 8-165-240, Form L, | 8 wren ' $1400.00, f.ob. Detroit. 
: volts 250/275, generator No. | 2—Allis-Chalmers 26 x 36 Corliss 
i 31345. horizontal Engines, direct con- : 
1—Buckeye Engine, 1834 x 1834, nected to Allis-Chalmers 500 1—200 Kw. General 
direct connected to General kw., 550/575 volt, 125 r.p.m., Electric 
Electric Co.’s generator, Type generators Nos. 38316 and A.C. Generator, Two Bearing 
MP, Class 6-165-240, Form 38382. type, Type ATB, Form D, Class 
12-300-600, 3 phase, 60 cycle, 2300 
The switchboard equipment for these generators will consist of generator panels only, volts, 50 amp., DB No. 7651, 


which includes circuit breaker, ammeter and switches. $1160 00. f.o.b. Detroit 
Filer-Stowell Engine and Generator available about July 1st, 1923. Allis-Chalmers Units 
available about August 10th, 1923. All of the above equipment is now in operation in 
the Pittsburgh district. Address T. S. Dunean, P. O. Box 940, Pittsburgh, Pa. 
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1—200 Kw. General 
Electric 


A.C, Generator, Three Bearing 
type, ATB-12-400-600, Form C, 
400 volts, 524 amp., 3 phase, 60 
cycle, with exciter, DB No. 
9435-6, $2360.00, f.o.b. Detroit. 
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BOILER EQUIPMENT 


3—NEW 408-hp. Heine, 180 Ilb., with stkrs. 
i—NEW 1150-hp. B.&W., 200 lb. 
3—NEW 290-hp. B.&W., 200 lb 
60 CY. 3 PH. ENGINE SETS 
93.7-kva., 480-v., 240-v., 13%x14 Chuse Eng. 
50-kva., 120-v. Crocker-Wheeler, 10x12 Eng. 
60 CY. 3 PH. TURBOS 
NEW 12,500-kva. TURBO with SUR, COND. 
780 kva., 480-240 v., Mixed Press., with Cond. 
600-kw., Non-Cond,., 240-480-2300-y. Turbo. 
300-kw., 2200-v. Turbo, with Bar, Cond. 
2—1875-kva., 25-cy. Turbos. 
D. C. TURBOS 
1000-kw., 125-250-v., Low Press. Turbo. 
800-kw., 250-v. Turbo, 
800 and 300-kw. Turbos, 
3—25-kw., 125-v., Non-Cond, Turbos. 
Send us your inquiries—Frequent Changes, Etc. 


ROSS POWER EQUIPMENT CO. 
Indianapolis, Ind 


a. 
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| Corliss Engines 


? 18—350 H.P. 18 in. x 36 in. Allis- 
Chalmers Corliss Engines, Heavy 
Duty Mill Type, right or left 
hand, either new or slightly used. 
These engines are the biggest bar- 
gains on the used machinery mar- 
ket today. Specifications on 
request. 








|—280 Kw. Allis-Chalmers 
Bullock 


A.C. Generator, Three Bearing 
type, 2200 volts, 64 amp., 450 
r.p.m., 3 phase, 60 cycle, 370 hp., 
DB No. 9431, $2040.00, f.o.b. 
Detroit. 








Nashville Industrial Corporation 
Jacksonville, Tennessee 
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: FOR SALE : FOR SALE 

i : ' 1—200 Kw. Ft. Wayne 

: Surplus stock of used 1 Used Rope Wheel Drive Ac. G T Beari 
Unit . enerator, wo earing 


type, Type TRB, Frame-10-200- 
720, Form B, 3 phase, 60 cycle, 
440 volts, 50 amp., DB No. 9445, 
$1020.00 f.o.b. Detroit. 


Sign Transformers 


250 to 2000 watts, 110-220 volts 
to 12% volts. All General Elec- 
tric and in good condition. Will 
furnish list giving number of each 
size and serial numbers on appli- 
i cation. 


: DULUTH EDISON ELECTRIC CO. 


Duluth, Minnesota. 


with Shaft and Pillow Blocks com- 
plete: Diameter wheel 6 ft. 6 in., 24 
grooves 2 in. dia., heavy construction 
for rolling mill work. Good condition. 


Also used 
MOTORS 


All material will be sold subject to 
prior sale. 


Follansbee Brothers Co. 








Dodge Brothers 
Detroit, Michigan 
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USED MOTORS 
FOR SALE 


100 used D.C. Crocker- 
Wheeler 40-degree, 220- 
volt Motors. All sizes 4 
to 35 hp., in good operating 
condition; only slightly 
used. 

E. J. BRACH & SONS 


4600 W. Kinzie St., Chicago 
Telephone: Mansfield 1200 
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: 


New and Nearly New 


O. I. S. C. outdoor type, single phase, 
60 cy., 6,600 to 6,900 or 11,400 to 11,- 
900 v., “Y” to 220/440 secondary. 
12—100 kw.@$300. 

3—150 kw.@$375. 

6—200 kw.@$425. 

5—300 kw.@$550. 

2—50 kw. with 120/240 Sec.@$250. 


ROY BRENHOLTS, Trustee 
44 East Broad Street, Columbus, Ohio. 


50-hp. Westinghouse, 860 r.p.m. 
75-hp. Westinghouse, 720 r.p.m. 
100-hp. Westinghouse, 860 r.p.m. 


MITT 


All A.C., 220 volt motors. 


FS-915, Electrical World 
(Oth Ave. at 36th St., New York City. 
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FOR SALE 


Complete 
Power Plant 


In Excellent Condition 





This would cost new, $7000; will sell com- 
plete for $2500 cash f.o.b. Superior, Wis. 
Plant consists of: 


1—100-hp. Corliss engine, 10-ft.x6-in. flywheel, 
girded type, left-hand drive, 12-in. x36-in. 
stroke, 100 r.p.m, 

l 150-hp. Westinghouse generator, 750 r.p.m.; 
4 pole, No, 2280; 16-in.x18-in. pulley slid 
ing base, 

I—Switchboard, 3-ft.x4-ft., 13/32 slate with 
one breaker, one switch, one starter, one volt 
meter, Empire Type 8S, one power meter, one 
ammeter, 

1—Gen. Elec, Co,, 500 y., D.C., 2-hp. motor, 
1200 rpm., amp., 3 6-10, Serial No 
50223; 2 pole, shunt wound, base and pulley, 
7-in, dia., 4-in. face, 

1—-Westinghouse Elec. Co., 2%-hp. motor, 500 
v.. D.C., 1700 r.p.m., amp. 6 3-10; 4 pole, 
No, 239968, pulley, 6-in.x4-in. 

1— rocker Wheeler Co., s-hp. motor, 500 v., 
D.« Type ¢ Cc. M., amp. 5 3-10, No 
658, Serial No. 148251; base and pulley 
Sit lia., j-in. face 

l Westinghouse Elec, Co., 5-hp. motor, 500 

: v.. D.C., 1500 r.p.m, No, 146429, 4 pole, 
: ba pulley 6-iIn, diameter, 4-in. face, 

2 1—-Thomson-Houston Co,, 10-hp. motor, 500 v., 
= OF 1500 rpm, No, 3437, Class 20, 
2 pulley 4-in., 5-in. face, 

z 1 Northern Electric Co., 25-hp. motor, 500 v., 
= D.C,, 900 r.p.m., 45 amp. type, Serial No. 
= 22942 liding base and pulley 12-in. dia., 
3 8-in, face, 

3 1 Western Electric Co., 35-hp., 500 %. DL., 
= 875 r.p.m., Type G.M., amp. 58, Serial 
= No. 17923, 4 pole, sliding base and pulley 
s 14-in, dia., 13-in. face, 

E For further information write 

: DULUTH, MINN. 
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Generators—Motors 


gasoline engine, 


Large stock of variable speed direct current 


motors in all sizes; also large stock of 
constant speed direct current motors. Can 
furnish any size motor in alternating cur- 
rent You can save considerable on our 
prices. 

Kindly let us have your valued inquiries. 

We buy Jor cash. 
r 
A. WERBY & CO. 


17 Beverly St., Boston, 


Mass, 
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BIG BARGAIN 
Motor Generator Set 


600-amp., Westinghouse, Type SK., 125- 
D.C. generator, dir, conn. to Type CS., 3- _ 
60-cy. motor, Complete with panel board, etc, 
FS-806, Electrical World, 
10th Ave, at 36th St.. New York City 


Pd 
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BIG BARGAIN 


500-hp. General Electric, 3-ph., 

25-ey form K, 2080-v., squir- 

rel cage, 300° r.p.m Motor. 

Suitable for direct connection. 
FS-776 

10th Ave, a 
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FOR SALE 
GENERATING UNIT 


stinghouse 450-kw. Steam Generator, 3 ph., 25 
ey., 550 v., 453 amp., 125 r.p.m., direct con- 
nected to McIntosh Seymour Cross Comp und Steam 
kt ve, Serial No. 183272. First-class condition, 
1 be purchased cheap. 


‘THE NATIONAL PORTLAND CEMENT 


COMPANY, LIMITED 
15 King St.. West, Toronto, Ont, 
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15 kw. Sturtevant 125 volt D.C. 400 r.p.m 
generator, direct connected to steam 
engine 

15 kw. Holtzer-Cabot 125 volt D.C. 650. 
rp.m. generator, direct connected to 


SUOUOOHOUAOEROOEREOUOGOOCENOUOOEUAAOGAHUUEEEUOUUDEOUDONUROSERETEEHUOEEOOGENCUEROOEEOASOEROOEASUORNOOOORES 


tandem compound, 
Electric A.C. Generator, 
volts 480, amp. 301, 


type 


410 Broome Street 


FOR SALE 


Motor or Generator 


Allis-Chalmers, 2 ph., 60 cy., 250 
150 r.p.m., two-bearing 
Excellent condition. Ideal for dir 


Price f.o.b. cars $2,500. 


Electrical World 


ment, 


FS-917, 


10th Ave. at 36th St., 


SJUSUUCOUUECOECEEOEOESOUOECEEOECOROEROOONOD 
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3ase, Insulated Coupling. 
Used Short Time as Spare 
GARY SCREW & BOLT COMPANY 
tary, Indiana. 


Timber 


OUNEOOOEUEUAONEONOREAOREOEONOOEONED Ss 








Ceeeenneeneesensecanecy 


Generators and Transformers 


All standard makes, sold bought and 
changed. Our rebulit motors 
test of new motors; 
send for stock list. 


or have to sell. 
FUERST-FRIEDMAN CO., 


Cleveland, 













In Trouble 





=> 
T_ 


208 Centre St., N. Y. 


juaenes 

WANTED : 
Synchronous Motor : 

325 hp. 440 v., 60 cycle, 3 phase, 900 : 
r.p.m. with exciter and starting com- : 
pensator, panels and rheostats, for direct : 
connection. Give base dimensions and : 

3 height of shaft. : 
s CLOROX CHEMICAL CORPORATION, : 
= Oakland, California. : 


300 K. V. Synchronous 


machine. 


connection to engine or for P.F. 
correction. No additional equip- 


New York City. 


DOAASARUAOEOGRGEDEOEOEOEGAGESODOEOREEOEROOOOED 


General Electric Type KT, 85 hp., 3 ph., 60 cy., 
140 vy. or 220-v. Motor, 40 deg., 900 r.p.m. 

Northern Generator, compd, wound, 60 kw., 250 
vy... Compensator and Field Rheostat. Mounted 


AUUHNGUEEUAOGEDOOOESEOUENOUOUEERUOEREAOEEOEACEEROOEESEOOSECHOOSROOEEOE, 


Rebuilt and New Electric Motors, 


stand every 
8000 always in stock; 
Write what you want 


Ohio. 


FveeeeeneeOeeeeeeeeeeeneeeeeeeenOeOeGAeOeOeONOOCEOEOUEORSEOROACESAGUDEOUCAEURIOOEOEOOOESEDOGERE SERA OGEEE EOE: 





MOTORS RENTED 


kind in 


Any size or kind up to 550- 
Largest stock of its 
America 


NATHAN KLEIN & CO. 


1—Ball & Wood 250 kw. Generator Set, 
eylinders 17 


and 


driven by 325-hp. 
34; 
No. 


A.T.B., 


SULEOEGEOAOAONEOGHESHEOECHORSHEEEOCGEOEOROROEOHORCESROCEESOCOGEGEOEOOOOGRSOOOSOGARUGESOESEGEO OSES OOD 
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MOTOR GENERATOR SET 


CNOGEDSCUCUSOEOOSOROECESUEOROOEOEOOCOOOED 


ex- 


Td 


hp. 


PO 


TUAEOEDNCHOUDAROROROAUEDEGAROEGEPOOCOURGEOHRADEOAEUOLOGRCHSAABOEAAOEOUGOOUSOEREORODOROROGDCEERGEOSOROEOOREE 





WANTED 


GENERATOR 


COONORORGCOECHONDO SOHO EOROROODE 









giving full information, weight and price. 


F. L. SEELEY N. C. 


OUDCHOAOUEUOUROEGEOGOUSACOEOROROGEOESUCURURGEUSEDOREOOEO EAE 


EUUCONUSUDONEDEONONSUSENECHCaNONeOEOEOEOER” 







WANTED 


TRANSFORMER 





De Ueneaeecenecenuccneusnscoscescccegneccrse” 





7% to 10-kw., 45-v., D.C., 500 to 700 r.p.m. 
Would not be interested in make-shift of high 
voltage machine  re-connected. Am looking for 
genuine 45-v. Generator or thereabouts, Write 


NOU ER AUOOROSOUGEGEDLOOEONDERRDUEOEOERECOOOCOSORORORGEOEOEOUOROODOSOGEGUECROUOEOUOUROEDAOEORONOEEORD 


60-cy. pole type. 13,200 to 2300 v., single = 
ph., 5 kva. = 

}ENESEE VALLEY POWER CO., INC. 3 
Fillmore 3 
SOREREDCROCERROOCECEBEOSEEEeecteED eegncenecuceacece “ue 
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COUNUAEOEOUDOEOESGROOUOSUDEGHOESEEOHEOEOEOUSECESEROHOUSOUCOREUSOGOCCCGOROROUDISOHOERE OGRE EE” 


spec. 16430, 3 ph., 


ENGINE DRIVEN GENERATOR SET 


At Sacrifice Price—Must Be Moved at Once 


First Class Operating Condition 


$ 1500.00 


Buys this outfit f.o.b. Waterbury,.Conn. 


MOREY AND COMPANY, Inc. 


(Telephone Canal 5360) 
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Electrical Worla 


engine, Shop No. 5903, 
200 r.p.m.; General 
36-250-200, form A, 


stroke 
58748, 
60 cy. 


18 in.; 
class 





New York 


‘seeenesoenecaveenenes 
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GAS 
ENGINE 


300 hp., 4 cylinder Bruce MacBeth, 
direct connected to a Western Elec. 
250 kw., 50°, 60 cycle alternator, 2300 
v., 3 ph. complete with exciter and 
accessories. Complete specifications 
by mail. Inspection by appointment. 
Immediate delivery. 


The Depew & Lancaster Light, : 
Power & Conduit Company : 
Central and Brady Ave., Lancaster, N. Y. 


COOHOROOUEEAOAGURAGURSEOEOSGASEGURESAEOUMAGESEOLGAEAOAEAEAEORDEREDUCODAEAEOEESAEREEDED EDGAR GEO RE EEA E EL. 


EMPLOYMENT 


POSITIONS VACANT 


CONSTRUCTION superintendent wanted 


take charge of building large hydro elec- 
tric development. Must be fully experi- 
enced on this class of work. Only high 
class men need apply. Reply will be con- 
sidered confidential. P-940, Elec. World, 
Real Estate Trust Bldg., Phila., Pa. 

SSIGNING engineer for outdoor electrical 
equipment, preferably one with colleg 


training as well as technical or practical 


knowledge. Position is permanent and 
with an organization selling nationally 
Replies confidential. Please state salary 
desired, as well as past experience to- 


gether with references in first letters. P- 


937, Elec. World, Old Colony Bldg., Chi- 
__ cago, Meets Oe ee Pn, 
DRAFTSMAN (electrical) and designer- 

draftsman wanted for the Panama 

Canal. Both should be graduates ol 










technical engineering school, with practi- 
cal experience in drafting room. Electri- 
cal draftsman should be experienced in 
underground cable and duct layouts and 
records; in laying out electric lighting ol 
buildings and in the application of elec- 


tric power for general and miscellaneous 
industrial purposes. Designer-draftsman 
must be qualified for service in layins 
out reserve generating station, remodel 


ing transformer substation and incidental 
drafting. Applicants must be American 


citizens (final papers), under forty-five 
years, in good health. Free steamship 
transportation from New York or New 
Orleans, salary beginning date of sail- 
ing. No civil service examination re- 
quired, For further particulars, write 
“Chief of Office, The Panama Canal, 
Washington, D. C.” stating minimum 


salary would consider. 


AUCEOEUAOEEOEOUORUEOHOAOEOASOGUECEOEOERAOUSEORURORCHCEREREROEESEGEORGSEADERESEREEROTELL 





Graduate Engineers 


Positions open for graduate elec- 
trical and mechanical engineers in 
public utility work. Men with 
initiative can become recognized by 
connecting with these companies. 
Location is western Pennsylvania. 


SECUEUECUUOEVESOSUSESEOEDERO NORGE OD OOROEDOROSDEOSOOSSEOEDENES 


In reply, state age, salary desired and 
attach photograph. 


seeneeseeenenens 


Write P-933, Electrical World 
Leader-News Bldg., Cleveland, O. 


sanenenenenes 


suvevsueecescecnensneecencevenencenvesececsncansuncevensecennennusenenuenesaececeness sc (0b 














| 
-— oe we owe oe ase 8 


me Une 


| 


GR 
a 


n 
c 
a 
4 
9 
Cc 


IM} 


MAN 
be 
ou 
hig 
pe! 
fut 
53 

REC 
ele 
wa 
if : 
abl 


40 
ee 
WE ' 
exp 
out 
H.7 
tra) 
out 
edge 
per 
enc 
ser’ 
pos 
var 
Wo 


Bi 


S83 
Bae 


= 


Gine 
Just 
will 

Corr; 
HNN), 


“seeanaenaneunsnnsenassensnasssesessesesees 








JUNE 30, 1923 


Electrical World 


POSITIONS VACANT 





RLECTRICAL engineering graduate with | 


experience selling motors for sales work. | 
The Electric Controller & Mfg. Co., 2700 | 
Bast 79th St., Cleveland, Ohio, 





ELECTRICAL engineer wanted in distribu- 


tion department of a utility company. 
Experience unnecessary. teply, educa- 
tion, experience and salary desired, Box 
1102, Gary, Indiana. 





ELECTRICIAN for industrial 


plant, capa- 
ble of installing and maintaining 3 
phase switchboard equipment, motors, 
control equipment, relays, wiring and ap- 





pliances. Lewis C. Reynolds, E. E., 387 
Castle St., Geneva, N. Y. 
ENGINEERING draftsman wanted. Ten 


positions in Middle West open to men ex- 


perienced in power plant design. Expe- | 
rience in the following necessary: Pip- 
ing, power equipment, electrical and 


structural layout; good wages and good 
working conditions. Write qualifications 
and for appointment to P-921, Electrical 
World, Old Colony Bldg., Chicago, IIl. 





ENGINEER-FOREMAN. 


The construction 
department of a public utility in Eastern 
Pennsylvania has an opening for an en- 
gineer thoroughly experienced on under- 
ground distributing systems who is 
capable of handling field engineering and 
directing construction. Give age, edu- 
cation, details of experience, references, 
salary required and enclose small photo- 
graph with first letter. P-941, Idlec. 
World, Real Estate Trust Bldg., Phila., 
Pa. 





GRADUATES 


wanted of good _ technical 
schools to take positions with a large 
manufacturing company on switching and 
control apparatus. Good opportunities for 
advancement. Openings for both recent 


graduates and experienced designers, P- 
934, Elec. World, Leader-News Bldg,, 
Cleveland, Ohio. 





IMMEDIATELY, experienced foreman, stee] 


tower transmission line and electrician 
for power house wiring; South America ; 
one year’s work. Travelling expenses and 
subsistance in ca mpallowed. Give de- 
tailed experience, references and salary 
required. P-936, Elec. World, Real Es- 
tate Trust Bldg., Phila., Pa. 





LINE foreman for both 


maintenance and 
construction crews; must be familiar 
with city distribution work and high ten- 
sion lines up to 60,000 volts; ability 


tial. 
education, 


State your personal characieristics, 
experience, of former 
employers, references and how _ soon 
available. P-922, Electrical World, 
Leader-News Bldg., Cleveland, Ohio. 


names 





MANUFACTURING superintendent ; 





RECENT 


must 
be graduate electrical engineer and thor- 
oughly experienced in manufacture of 
high frequency apparatus; salary $6,000 
per year to start; permanent and good 
future. The Engineering Agency, 1662-, 
53 West Jackson Blvd., Chicago, Ill. 


technical graduate, preferably 
electrical with some test experience | 
wanted. State age, education, experience 
if any, salary expected, and when avail- 


able in first letter. P-935, Elec. World, 
Leader-News Bldg., Cleveland, Ohio. 





WE WANT a capable electrical draftsman 


e 


<snannsanansensnnssnnenansnensenenseeess 


gine They pay high salaries. Write today. 

Just our name and address on a postal and we 

Will send you full particulars free. Ft. Wayne 

cc pondence School, Dept. 46, Ft. Wayne, Ind. 
i 


Seat, /CEOOUOUERDEESGGOUUOUCUULEOEAESEEESESOGDSREERSOROOEAERRGGOREREEROGERRON EERE EE REReeeaeceeel’ 


experienced on central and substation lay- 
outs, conduit layouts, wiring diagrams, 
H.T. switch and bus compartments, cen- 
tral switchboards, ete. Man with some 
outside experience and technical knowl- 
edge preferred. Give full details of ex- 
perience, age, salary expected and refer- 


ences in first letter, also how soon your 
services would be available. Permanent 
bosition with good opportunity for ad- 


vancement to the right man. P-774, Elec. 
World, 10th Ave. at 36th St., New York. 


BE A METER ENGINEER 


Get in the now profession. We esn teach you 
Meter engineering by mail at your own home dur- 
ing spare time. Successful graduates everywhere. 

Earn $3,600.00 a Year. 


Central stations must have Electrical Meter En- 


OROOCUUEGOCOESSROGUUDEOCEOOO ROCCE EREERERR, 


CVAEROUOUUAOGEEDO EO OUADEOSEAGEOUGEEOEGADEOERODOROOCDOROoOEeAenDOenetooeonceoneesnOROEeHOR.  & 


=. 


BXECUTIVES, 


DEVELOPMENT engineer, 


ELECTRICAL 


ELECTRICAL and mechanical 
ENGINEERING § graduate, 
OFFICE manager-accountant, 


to 
handle men and plan work ahead essen- 


SALES engineer; 


Gi SEARCHLIGHT SECTOR 





55 





EMPLOYMENT AGENCIES 





engineers, 
and draftsmen wanted. 
stant flow of inquiries 
and qualified men from 
the country. Write fully; no advance 
charges. H. H. Harrison & Co., Confi- 
dential Employment Service, 19 S. La 
Salle St., Chicago. 


sales engineers 
We have a con- 
for experienced 
all sections of 


POSITIONS WANTED 


M.E., thirteen 
years’ investigations, design and manu- 
facture, also installation, sales and Gov- 
ernment work. Telephone and telegraph 
apparatus; submarine cable, machinery 
and laying; automobiles and _ trucks. 
PW-942, Elec. World, 10th Ave. at 36th 
St., New York. 





ELECTRICAL engineer utility superintend- 


ent with 15 years’ experience in trans- 
mission, distribution, public relations; 
available for superintendent or manager. 
PW-895, Elec. World, 10th Ave. at 36th 
St., New York. 





engineer 12 years’ experi- 
ence operating and engineering with pub- 
lic utilities and manufacturing companies; 
available on short notice. PW-894, Elec. 
World, 10th Ave. at 36th St., New York. 





engineer, 
twelve years’ experience in central sta- 
tion and factory design and operation, 
wants to locate in Buffalo or Detroit, or 
vicinity; $6,000. PW-926, Electrical 
World, 10th Ave. at 36th St., New York. 





ENGINEER-EXECUTIVE—Technical grad- 


uate with broad experience in the design, 
construction and operation of steam and 
hydro-electric plants, for industrial and 
public service and in the supervision of 
industria] work, desires position having 
prospect of advancement. Available upon 
reasonable notice. PW-855, Elec World, 
Old Colony Bldg., Chicago, Ill. 


1914, experi- 
enced in sales and production of electrical 
apparatus and accustomed to responsi- 
bility. Desires connection for advance- 
ment. PW-938, Elec. World, 10th Ave. at 
36th St., New York. 





MANAGER or general superintendent, ex- 


ecutive; age forty-four, married; tech- 
nical, with seventeen years’ experience in 
management, construction, operation and 
maintenance of electric railways, light 
and power properties; successful organ- 
izer; member A. I, E. E.; available in 
thirty days. PW-860, Electrical World, 
10th Ave. at 36th St., New York. 





with four- 
teen years’ experience in manufacturing 
and electric and gas utility accounting. 





PW-928, Electrical World, 10th Ave. at 
36th St., New York. 

PRACTICAL, technical electrician, age 
thirty-four. Fifteen years’ experience in 
construction, operating, maintenance, 
winding, rebuilding all types of motors 
and generating equipment. 2% years as 


tester of detail and dynamo tests. 2 
years operating central and substation. 
3 years as foreman of installation and 
maintenance of large central and substa- 
tion equipment. 4 years and at present 
in charge of redesigning, rebuilding and 
installation of industrial equipment. 
Available thirty days’ notice. Minimum 
salary $300 per month. Location any- 
where. PW-899, Elec. World, Leader- 
News Bldg., Cleveland, Ohio. 





PUBLIC utility manager who has met with 


considerable success 
electric, gas and ice properties desires 
position with growing company. Has had 
fifteen years’ experience in the organiza- 
tion, finance, management and operation 
of utilities. Capable of handling most 
difficult situations with the public and 
regulatory bodies. Address PW-939, Elec. 
World, Old Colony Bldg., Chicago, Ill. 


in the handling of 





executive ability; ten 
years’ experience; age thirty-three ; 
want Southern location. Address PW- 
931, Electrical World, Old Colony Bldg., 
Chicago, Ill, 


Gare eee 


AGENTS WANTED 





Proposition for Live Wire Agents 


We have real live agency proposition for 


We have real 


live wire agents in the West, Middle 
West and South to handle our line of 
carbon, carbon graphite, graphite, elec- 
tro-graphitic and graphite metal brushes. 
If interested, write for particulars. Elec- 
tro-Nite Carbon Co., 630 Race St., Phila- 
delphia, Pa. 


Agency Proposition 

live agency proposition for 
live wire agents in the West, Middle 
West, South and the New England States 
with the exception of Connecticut and 
Rhode Island, to handle our line of car- 
bon, carbon graphite, graphite, electro- 
graphitic and graphite metal brushes. If 
interested write for particulars. Electro- 
— Carbon Co., 630 Race Street, Phila., 

a. 








BUSINESS OPPORTUNITIES 





Well 


Electrical Contracting and Motor 
Repair Business 


established in New England city: 
motor agents and fully equipped and 
stocked for all kinds of rewinding, new 
installations and general repair work; 
fine opportunity in good field for small 
capital and can be readily expanded by 
active party. BO-927, Electrical World, 


10th Ave. at 36th St.. New York. 


Light Plant For Sale 


Complete with new distribution system and 


In high-class, 


semi-fireproof building, consisting of two 
25 kva., 2300 volt alternators, driven 
by one semi-diesel and one full-diesel oil 
engines. An up to date plant, all new 
last April and one month in operation. 
This is an ideal small town light plant. 
Will make terms. For full details write 
— Light & Power Co., Hawkins, 
s. 


Electric Light Plant for Sale 
flourishing summer resort. 
Price reasonable. For particulars address 
Glen Gardner, Stanton, Mich. 





PATENT ATTORNEYS 





PATENTS—Send for 


form “Evidence of 
Conception” to be signed and witnessed. 
Form fee schedule, information, free. 
Lancaster and Allwine, 450 Ouray Bldg., 
Washington, D. C. 


EDUCATIONAL 





Bliss Electrical School 


Condensed course in electrical engineering. 


Complete in one year. 
acter, ambition and 
ploma in one year. 
ples and practical applications of elec- 
tricity. Mathematics, steam and gas en- 
gines, mechanical drawing, extensive shop 
work. Construction, installation, testing. 
Fireproof dormitories, dining hall, labora- 
tories, shops. 31st year begins Sept. 26th, 
1923. Write for catalog. 128 Takoma 
Ave., Washington, D. C. 


For men of char- 
limited time. Di- 
Theoretical princi- 


U. S. GOVERNMENT 





PROPOSALS FOR automatic telephone 


equipment and air-conditioning apparatus. 
—Sealed proposals will be received at the 
office of the General Purchasing Officer, The 


Panama Canal, 


Washington, D. C., until 


10:30 o’clock a.m., July 17, 1923, at which 
time they will be opened in public, for fur- 
nishing the above-mentioned equipment and 
apparatus, Blanks and information relating 


to this circular (1538) 


may be obtained 


from this office or the offices of the Assist- 


ant Purchasing Agents, 24 State 
New York City; 
Orleans, 
cisco, Calif. ; 
Engineer 


Street, 
611 Gravier Street, New 
and Fort Mason, San Fran- 
also from the United States 
Offices in the principal cities 


La., 


throughout the United States. A. L. FLINT, 
General Purchasing Officer. 


y Pd 





Southern Bldg... we eS 
SOUEOEOOEOGEGRERAAGORGGGEOOETA COO NGOROOEURSSOSSOSLC ENON DO SGORGOSOARODNOARGE ROR ASOReURORE OL HOREEODERESEN, 


PATENTS 


Send sketch or model today for examination and 

report. Record of Invention blank on which to dis- 

close your invention and New guide book, “How to 

Obtain a Patent,” sent free. Promptness assured. 

Highest references. Write topay. CLARENCE 

A. O'BRIEN, Registered Patent Lawyer, 215 
Washington 


TTT 











ELECTRICAL WORLD 


“NATIONAL” Tee ey Las 
INSPECTED MOLDING 
ECA Ss eek Lm 


METAL MOLDING 


Brings Electricity 
where needed 


The most economical and 
safe way to make branch 
circuit extensions, change loca- 
tion of fixtures, install conven- 
iently located receptacles to 
connect appliances, portable 
lamps, etc., is with the use of 


National 
Metal Molding 


It is the standard for surface 
wiring in either new or old 
work. It is a little less than 
one inch wide and one-half inch deep 
over all and will carry a maximum of 
four No. 14 or three No. 12 Single 
Braid Wires. There is also a com- 
plete line of Metal Molding Fittings to 
insure neat and inconspicuous work. 
Metal Molding may be painted any 
color —its Sherardized (rust proof) 
surface readily receives and holds 
either water or oil paints. 


Send for a copy of the Metal 
Molding Handbook compiled 
especially for the man on the job 


National 
Metal Molding 
Company 


1238 FULTON BUILDING 
PITTSBURGH 
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Reliability 


Theabsolute reliability 
distinguishing each of 
our many types of coils 
is due largely to the 
process of winding we 
employ called the Uni- 
versal Method. 


The Coto Coil Co. 


Providence, R. I. 


us 
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Uniform 
Gauge 


Cotton 


Peni CA “> 


ENAMELED 


MAGNET WWW 


UT ed 


of Enamel or 
Insulation. 


Thorough Inspection 


Each spool carries an individual 
inspection number. 


CUECOUUEEOOUUECUCVEROUEUGROETO ROO RR ECCEETE 


Shipment from Stock =: 
Quick delivery of American Mag- = 
net Wire is assured. Write for 
prices. 

The American Enameled Magnet Wire Co., 
Muskegon, Mich. 


SHODNANOEOUOUUNDAEODOEOEOOOEONOONOUOOOOOESODOEONOEOOOUUEOOCONOEOEOSOOUOOOUOEOOUOUELUOUODOEOOUEOEOELOUEUGOOEUEOEOELOUEUAOEOEUSDAUSOUUENOOSUEUEOEOHOEOEOEL ETNA 





een: car etala oe eee, 


TI LU 


SQVOLULLUUAANAAAAAADAAUAUGUHAAANAAUAAA AAU A AAS UU UAA EAU AAAEOREAAE ERG R AAA DEERE 


m WIRE & CABLE CO. | 


114 Liberty Street. NEW YOR 


CHICAGO BOSTON 
SAN FRANCISCO 
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UCLAESUAE ET AUEEEUOEETETUTTTTE ET 
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: Electrical ' 
= Wires : 
z RDEBLING and Cables | 
5 Welding 
= Wire 
John A. Roebling’s Sons Co., Trenton, N. J. 

oad creatine 
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TOU snl 


TANDAR 


Wires, Cables, Cable Accessories 
Superior quality, economical prices 
Standard Underground Cable Co. 


Boston Philadelphia Pittsburgh Detroit 
New York Washington Chicago St. Louis 
San Francisco 
CUAALLASALLGANEAAAANCEAGAEAEOENALONENLELAEEEAANNEEEA ANETTA sauna 
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2 coils. 

: OR 

2 

3 

3 Do you buy coils ready-made, eliminate those ex- 
= ° ‘ . 

2 penses and get the superior job which up-to-date ma- 
2 chinery and specialized labor make possible. 

Z An increasing number of manufacturers find the 
= ready-made coil, the practical thing. How about 
2 you? Get our quotations on your coils. 

: Belden Manufacturing Company 
i Electrical Wire, Cable and Cordage 

: 2304 South Western Avenue 

3 CHICAGO 

3 Eastern Office and Warehouse, Metuchen, N. J. 
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Winding Your 
Own Coils? 


Do you buy wire, pay for spools, for labeling and 
weighing those spools, pay for the package the wire 


is marketed in and then pay a man to wind your 
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‘‘American Brand” 
Weatherproof Wire and Cables, 
Bare Copper Wire and Cables 


has no equal for long, satisfactory economical service. 









“AMERICAN Brand” 
WEATHERPROOF WIRE AND CABLES! 
HAS NO EQUAL 


American Insulated Wire and Cable Co. 


21st, Sangamon and Morgan Sts., Chicago 


Sha ennvvnensunannsvesungssnennnonguenrncegcevccessessccsvceesceenuecgneescssccevacevevevvuevvvensuacsnesaessoccenevncenceenvevscenvseeaueesuneentenneeeveneenenag 


CUUADLEEDUELUDECLEULUEEEAEEAUAERAUACAAAAUO AOU OAC 


AALPEEASAAAEERACOUTEESEEAOOORRAUA A EEEEUAAAEREEAA ULCER EEEA A TEE 


Sy 


UETORSOEEUEELOUGUEOHUOCOOODUOEUAEEHOGOOOEEOOOEOOEOOUEOCEUOOODUOESUCOOUCECUOESOAEUCCUOCOLOCCOOOCUUSSOOEUONEOLELOOOLOCOOUEEAAEEOABLOESUOEEDONEDUOTUONEOEE OR 


Braiding 
Machinery 


For Covering Wires 


Machinery 
for 
INSULATING 


Wires and Cables 
With Rubber or Tape 


Cabling, Stranding, Twinning, 
Polishing, Taping, Winding 

and Measuring M.chines. 
New England Butt Co. 


Providence, R. I. 
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Note Protection at Corners 7 


Blake Insulated Staples 


Unequalled for telephone and 
bell wiring. The fibre insulation 
prevents troublesome short cir- 
cuits and grounds. 4 sizes. Pat. 
Nov., 1900. Write for Samples. 


Blake Signal & Mfg. Co. 


Boston, Mass. 
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DLO 


but is the result of years of painstaking effort towards improvement. 
and continuous production are responsible for the reasonable cost of Dudlo wire and coils. 


Write today for samples and quotations 


Dudlo Manufacturing Co., Ft. Wayne, Indiana 


Western Representative: A. S. Lindstrom, 111 New Montgomery St., San Francisco, Calif. 


net Wireand Windings 
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QUALITY 


DIDN’T JUST HAPPEN 





Specialization plus large 


SQUUNONNNLLLUOYUSECEUCEUOEEEEEECOOECSEEEEEEEE CAEL EEE ESET AEE 
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Americore 


RUBBER COVERED WIRE 
for INTERIOR WIRING 


Highest Standard of Excellence 
Send for descriptive book 


American Steel & Wire 


Chicago - New York Company 


OC UUUUUEADERUADADAEAAADAAAEES DEA EEUAAA ARATE 


a 
PRAePONANMALALAENED EAL UACEEUUEEEEEDREUASTA TEATS kN 


PNEUONOUUEEEUGUOUSCCUEOTEEOSPRDEGOEOUTOOOESOREOEAGAUAUTTOOLELOCUETELERORUUAUEPEOERONEU AUG UCEROEUOUEROOCHCULESSONUONESEODEENOEOOOOEN EOD ESOS ETE ETEEEOUETOOES 








on 
co 


SOUENAAEOUEUNGUOUUEOAUSUODEEEDOELECULOCUERORDOOEUEDUCEUELONEDSSUCEDOCOEEGOOOOOUEDOGSUCESOAOOSDORSUGUASOREAOEOOUOEROOOUSELOCOOSOORUAED ELSRASAEUAES UALS ECA OG LLL ALtO = 


SUUNOUNNDLDASEOGONUEDEDOAEUTDA. 1.064420 000 FN AbEETLEELAEUDNUEEESESUAUEESUOEESLOUEDAURONOEUONEDONEREU DONE OUUESOREDOGEUDROSUTONEOOEEEDUUOEEUUEDELEDECOUUSROSUDUANAOOREEOUEESOLSURELOLAECOOSCGESCCRLOLEEA AGES ONaaeveEED A UTTEa ONDE 


can be 


No better than the material 
from which it is manufactured 


TRUMBULL 
ELECTRICAL 
SHEETS 


are guaranteed to meet the specific 
standards of Core Loss, Permeability, 
Etc. and to be uniform, clean and 
punchable. 
The Trumbull Steel Company 
Mills and General Offices: 
Warren, Ohio 


District Offices in Principal Cities 
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Any Pattern, Size 
or Quality 


MICA 


For Electrical and |[INDIA—-AMBER 
Mechanical Uses poOmeESTIC 








The largest and most complete stock in the country. 
Uncut ion mica carefully selected to cut specified size 
making a minimum amount of waste. Sixty-nine 
years in the business is our record. 


Samples and prices on application 








EUGENE MUNSELL & CO. 


New York: 68 Church St. Chicago: 542 S. Dearborn St. 








Be Sure to Specify 


Sheets Rods Tubes 


“FYBEROID” 


Wilmington Fibre Specialty Company 
Wilmington, Del. Branch Offices “‘Everywhere”’ 


‘Wilmington Fibre” 


Special Shapes for Insulation Purpores 
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HARD PORCELAIN 


For Electrical Specialties 


IMPERIAL PORCELAIN WORKS 
TRENTON, N. J 
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This Company maintains a Special Department 


devoted exclusively to the production 
and improvement of 





For Electrical ieee 


OUR SILIOON ALLOY SHEETS (Hadfield Patents) are of special value and in- 


terest to all builders of dynamos, motors, transformers, etc. 
a us for full information on Apollo Special Electrical, 
name Special Electrical, Motor Special Electrical, U. 


7 ctrical, American Armature, Pole Steel and Rotor Steci 
\ f Sheets, Shall we send electrical sheet booklet ? 

SLernich¥ We also manufacture Sheet and Tin Mill Products for all 
900 ane ave™ urposes—Black Sheets, Galvanized Sheets, Special Sheets 


or stamping, Corrugated Sheets, Formed Roofing and §j d- 
ing Products. Tin Plates, Terne Plates, Black Plate, Ftc 


PITTSBURGH 


AMERICAN SHEET AND TIN PLATE COMPANY, Frick Bidg., Pittsburgh, Pa. 
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il EM SHEETS 
Unequaled for the Magnetic Circuit 


The various grades are made throughout for the purpose desired. 
Good clean steel is alloyed with the proper amount of Ferro-Silicon 
to give the results desired. It is carefully followed and inspected 
in every process from the open hearth to the finished sheet. The 
result is a highly desirable sheet, clean, free from loose iron 
oxide scale, correctly annealed, non-aging, having low core losses, 
and good permeability. 


Made under license from Sir Robert Hadfleld’s patents. We will 
appreciate an opportunity of quoting you or of sending a specialist 
to consult with you. 


WHEELING STEEL CORPORATION 


Electrical Sheet Dept., Portsmouth, Ohio 
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“GARFIELD” INSULATION 


“GUMMON” is the standard and original 
Cold Molded Insulation, made by the oldest 





and largest producer. Continuously im- 
proved to meet increasingly exacting re- 
quirements. 

GARFIELD MFG. CO. 


Garfield, N. J. 
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by use of LAVA insulation. Unchanging, 
durable and always uniform under widely 
fluctuating temperatures, its applications 
are unlimited. 

Ask for Kruesi’s Book 


AMERICAN LAVA CORPORATION 


1419 William Street, Chattanooga, Tennessee 


Call or Write 


our representative in your territory for 
data or service to assist you in your 
advertising plans, 


New York PHILADELPHIA 
10th Ave. at 36th St. Real Estate Trust Bldg. 
CHICAGO CLEVELAND 
Old Colony Bldg. Leader News Bldg. 
St. Louis SAN FRANCISCO 
Star Bldg. Rialto Bldg. 
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Member A BC and ABP. 
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Lie TRIGA 


Us 
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The highest protection is insured 
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american’ 


| MaACHINERY 


MACHINERY 
Ma f/f SAVICOMPANY 


FES. U.S. PAT nes US PAT. OFF. 


HILADELPHIA 
ENNSYLVANIA 


MACHINES FOR ===> 


DRAWING 
MEASURING 
RESPOOLING 
SATURATING 
RECLAIMING 
ENAMELING 
INSULATING 
PANNING 
VULCANIZING 
TAPING 
TWINING 
CABLING 
STRANDING 


OF WIRE 








MULTIPLE PULL-OUT 
With TRAVERSE for 8 Reels. 


Has 8 Independently Operated 
FRICTION CLUTCHES 
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INTERIOR 
CONDUITS 


American Circular Loom Co. : 






ote? 90 West Street 
¥. 3. 
oO 
e ° New York 
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° 
4 2 Boston Los Angeles Seattle 
Chicago San Francisco Toronto 
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Wherever the job in hand demands a tough, service- 
giving material of great strength. light weight and high 
dielectric qualities, use Diamond Fibre. We produce this 


remarkable raw material in easy-to-handle 
SHEETS—RODS—TUBES 
sady for all machining processes or, fully machined to 


yur own specifications. Write for samples and full 
information, 


Diamond State Fibre Company 


Bridgeport (near Philadelphia) Pa. 


S000 000 


PUL 


For Electrical Purposes 


SIL Silk for Insulating Finest Wire 
ALL KINDS BRAIDING SILK 


William Ryle & Co.,?*! reget 0 Cae. “a St. 


UE 


mun 


Sunni 


SAMSON SPOT CORD 


FOR HANGING ARC LAMPS 


Here 





Trade Mark 


Reg. 
U.S. Patent 
Office 


SOLID BRAIDED COTTON—WATER PROOFED 
Send for Catalogue and Samples 
SAMSON CORDAGE WORKS, BOSTON, MASS. 
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OUSUODAAD SALAS AL AEDES TEASED 


AL WORLD 


are of the highest quality 
—and built for the most 
exacting service 


When using quality Wires and Cables 
use quality 
“OKONITE” 


Tapes 


“MANSON” Tape, Tape, “DUNDEE” Tapes 


THE OKONITE CoO. 
Passaic, N. J. 


Incorporated 1884 
Sales Offices: 
NEW YORK ATLANTA 
SAN FRANCISCO 


"This Package Contains 


igents: Central Electric Co., 
li.; Pettingell-Andrews Co., 
The F. D. Lawrence 
Cincinnati, Ohio ; 
Electric Co., Philadelphia, 


Chicago 
Boston, 
Electric 
Novelty 
Pa, 


ARISTOS 


“COPPERWELD” 


TRADE MARK REG US PAL O68: 
MADE BY THE MOLTEN WELDING PROCESS 


WIRE and 
STRAND 


(Bare and Weatherpro of) 


TWISTED PAIR 
GROUND RODS 


NAILS 
COPPER CLAD 





Technical data 


and Wire Tables 
on request 
NEW VO RK SALES | OFFICE 


Turon one, TEEL COMPANY 


MAIN OFFICE AND WORKS BRADDOCKPO RANKIN, PA 
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a . < 
é BaKER MANGANIN % 
Y 
yi PROPERTIES “ 
Melting Point, 910°C. 
Specific Gravity, 8.4 
Brinell Hardness :— Hard worked, 179 
Annealed, 128 
Resistance at 15° C. is approximately 300 ohms per 
mil. ft. 
Temperature Coefficient of resistance between 15° 
and 30° C. is less than .00001 per °C. 
Electromotive Force against Copper is 1.4 micro- 
volts per °C. 
Literature and quotations on request. 
+ > 
7 rr ~ , 
Wy BAKER & CO., INC. $ 
' 5 : 
on NEWARK, N. J. a 
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AN AMERICAN STANDARD SINCE 1873 


~ When You Choose 
Insulators 


Look for design, rugged 
They 
represent everything you 


porcelain-quality. 


want— Economy, Appear- 
A med- 
iocre Insulator, you will try 
A Thomas In- 
sulator will stay on your 


ance, Satisfaction. 


only once. 


lines for a long time, and for 
that reason you'll like them 
—always. 


“Recent Designs, a brochure 
on Pin Type Insulator will be 
mailed upon request It tells 
some helpful facts about Line 
Insulation. 


THE R. THOMAS&SONSCO. EAST LIVERPOOL, O. 
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GEORGE CONSTRUCTION CO. inc. 
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Contracting Engineers 


Ornamental Street. Lighting Systems 


ELECTRICAL WORLD 


Reports — Valuations — Design — Construction 


Underground Conduits and Cables 
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TRANSMISSION 
STRUCTURES 
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Pay of 

iat Special 

Ae High Elastic Limit 
aL Steel 

eat PACIFIC COAST STEEL 
BS) COMPANY 

MESH Manufacturers of 


us 


OPEN HEARTH STEEL, 
Structural Shapes, Merchant and 
Reinforcing Bars. 


General Offices: 
Rialto Bldg., San Francisco 


Plants: 
San Francisco, Portland, Seattle 
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STASTECUCUEUEENCLSTOEDCTUROOTSSEEESTERERADEEEEEERECEDOSEEDESOREETEROESEEEETETE 


, na a i a rr eee 
Transmission Line and Special Crossing 


Structures, Catenary Bridges 
WRITE FOR OUR NEW DESCRIPTIVE CATALOG, 


ARCHBOLD-BRADY CO. 
SYRACUSE, N. Y. 
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CECE COLLAR CUEEE OEE 


Engineers and Contractors 
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Milliken — 


‘Radio and Transmission 
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Towers 
ken Brothers Mfg. Co., Inc. 
_ Woolworth Bidg.NewYork 
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Milli 





Samm aaa 


PHILADELPHIA, PA. 


Converter Stations 


Indoor and Outdoor Transformer Stations—Heavy Electrical Construction 
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CEDAR POLES 


Northern White Cedar 
Western Red Cedar 
Plain or treated Butts 


Prompt shipments guaranteed. Ask for delivered prices 
T. M. PARTRIDGE LUMBER CO. 


Pole Department, Lumber Exchange, Minneapolis, Minn. 
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NORTHERN POLE & LUMBER CO. : 
Duluth, Minn. 

Northern and Western 


| CEDAR POLES 


Quick Shipments from Our Minneapolis Yard 
ATTETeaceueenceccaveouencaneuvenseacecueuceneeuensensenveneeneeneerenengneneeseeceesaaneneesseueeyeescereevesueauesteueesenueusevueuueaeeceauenusueaneaneucenvante 
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Its 


NORTHERN BELL 
CEDAR POLES 


BUTT TREATING ANY KIND REQUIRED 


BELL LUMBER CO., Minneapolis, Minn. 


WESTERN 


Se 
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Steel Transmission Towers 


RITER-CONLEY COMPANY 


5 






Pittsburgh 
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SALETUETULUATTATUEEUTETAETUETAOTECUETTEUECUATU ACU AEUEEUOTORTOEEOOTOEE AAC ANUESUACUEEUETUAUONTUECU ECON AEE ACUETUETUEO TE CUCT EET EERE EEUU EU CU EEE EEE 


RAILWAY AND INDUSTRIAL 
ENGINEERING COMPANY 
PROTEC 2 
EQUIPMENT- 
GREENSBURG, 
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Bree el 
SWITCHING AND 
DISTRICT- PITTSBURGH, 


OFFICES:NEW YORK= CHICAGO vA. 
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Your Name 
in this space in all issues where larger 
display space is not used backs up your 


advertising campaign and keeps your 
name in the alphabetical index. 


Pe 
Serene 


HUUAv uaa naga eanueeansaueanneen eenaeeancennesnaavauasuueensaean vena ueayeratveanegan eau aaeuenuaenavennaaeaneanaeancyenuecanevanecunnennguueqnnieiisatttl 














JUNE 30, 1923 ELECTRICAL WORLD 


SSO TUCEATACSEDEU EDT SNOOOTONSOEN As COE TEE CEE EEE TEENS 


OCCU LULEULLLCLLLU LLL 


Trade Mark 
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—a Peirce 
Pin for every 
Purpose 





PEIRCE FORGED STEEL PINS 


The Pins illustrated are made of 14, 5g and 34-inch stock 
and are equipped with resilient spring thread for use with 
insulators having a standard one-inch pin hole. 


Lead thread pins can be furnished when specified. 


HUBBARD & COMPANY 
PITTSBURGH—CHICAGO 


Made in Canada by N. SLATER CO., Ltd., Hamilton, Ontario 


LOCKE INSULATORS ° 


everywhere 


The character and reputation of an insulator should “., 
be verified before entrusting to it the important task oo 
of guarding the transmission of electrical energy. . — 


Ask for Locke Insulator data, 


Locke Insulator Corporation, Victor, N. Y. 


Over a quarter of a century manufacturers of electrical 
porcelain for high tension electrical power transmission, 


Factories: Victor, N. Y. and Baltimore, Md. 
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TRADE MARK 
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KENNET OR OO 


Lapp InsulatorCo Ine LeRoy NY 
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REGISTERED. 


PORCELAIN INSULATORS 


Cet Marte Ue Rs eM bets Meets ibe a 





on insulators and pins. 
The line’s complete. Catalog tells all. 


TIME IS THE TEST 
The OHIO BRASS Co., Mansfield, Ohio 


HVU1 Sk avenvuaeenznangzecunengzponaaaneencuuenseenuuuuseesynuueaeeeeeeuegeecceuuenceenuuueneeaeuunveneUceeeetneMaNeeETNUAHEEEEMS 


PEOUUOGUAAADOERALEUERAOGGALORU REEL EAGL EAE AOaED 
SE MLACCUUNeAANEENNNA Nene aeNNa NATE 


HEMINGRAY 


The biggest success 
so far achieved by high potential 


Insulators: 


See the teats on the petticoat 


The teats on the petticoat attract water 
on the outer and inner surfaces into 
drops, preventing creeping of moisture 


HEMINGRAY GLASS CO. 
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ECULET IDR ALIN 
TRANSE 


SINCE 1893 





Your requirements may be 
ordinary. Or they may 
be unusual. In either case 
you can depend upon our 
engineers for atransformer 
that will ft—and a unit 
that will serve faithfully 
and long. 





Safe Transformer Enclosures 


Cyclone Fence, specially built for the purpose, makes the 
ideal enclosure for transformer stations. Stops haphazard 
comings and goings. Saves life. Eliminates irresponsible 
tampering with equipment. 


Kuhlman Electric 


Company 
Bay City, Michigan 


Comes in sections to permit moving of heavy machinery. 
Made of strong steel fabric on tubular steel framework. 
Posts imbedded in concrete. Top has knuckled or barbed 
finish, Extension arms with 3 rows of barbed wire, if 
desired. Swinging or sliding gates. 

Cyclone National Fencing Service is professional. 





District Offices 





Buffalo, 280 Carolina St. St. Louis, Fed’l Rsve. Bank Bldg. Expert installation, if desired. It will solve your 
Philadelphia, 1301 Vine St. Los Angeles, enclosure problem. Write the nearest office, ad- 
Cleveland, 511 Hippodrome Bldg. 406 American Bank Bldg. dressing Dept. 28. 

: xo © later & Detroit, 205 Kresge Bidg. 
Milwaukee, 453 E. Water St. Kansas City, 301-302 Dwight Bldg 
Minneapolis, 917-A Marquette Ave. San Francisco, Call Bldg. CYCLONE FENCE COMPANY 
Denver, Denham Bldg. Seattle, 1401 L. C. Smith Bldg. Factories and Offices: 


Waukegan, Ill., Cleveland, Ohio, Newark, N. J., 
Fort Worth Texas. Oakland, Cal. (Standard Fence ‘The Red Tag,” 
Co.) Portland, Ore. (Northwest Fence and Wire The Mark of 
Works). Quality 


CYCLONE FENCE 
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Distributors 


Pittsburgh, Duquesne Elect. & Boston, New England Elec, Equip. Co., 
Mfg. Co. 164 Federal St. 


Duluth, Duluth Electrical . 
Supplies Co. Charlotte, O. F. Asbury, 


MLC COO 
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~ —_ Hildreth, Casey & Co., Y an a om 
81 Nassau St. fork, ee > t 
ee ee PROPERTY PROTECTION PAYS’ : 

> ANsunUUUSEETEOnvvensecvevsnceesneeseesevvaveeucosnegayonenvoseencosectcuaneecoveregngeeeecocnesacacneecevevvceseceavnetsesevenvesnstvasnnes — Becrervseeseesocscesvocvvsnseevosseccesscaccoserecocreevacecvueseecuesncnaceneccuocvecceecercoccecucssaneeeeseeeenecugsoseacosseeoseceverms 5, 
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: Pittsburgh I ransformer Company E 
E Largest Manufacturers of Transformers exclusively E ™ 
2 in the United States E a 
: Pittsourgh, Pennsylvania : : 
Simin tm z 
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$ 125,200,000 


Central Stations will spend the above 
amount for transmission systems in 1923. 
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Paragon Grounds 


Low Resistance. High Conductivity. 
Ample Capacity. 

A plain, common-sense, inexpensive device ac- 
curately designed, carefully constructed of pure 
continuous copper throughout with no soldered 
or mechanical joints under ground. 
Furnish adequate, dependable, durable ground- 
ing. Protect dependably valuable electric equip- 
ment from lightning, high tension crossed and 
other excess potential. 
Complete directions for accurately and conven- 
iently installing to insure efficiency of operation 
accompany every shipment. 
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Send for copy of complete survey of 
1923 expenditures. 


ELECTRICAL WORLD 
Tenth Avenue at 36th Street, New York City 


PARAGON ELECTRIC CO. 


Dearborn and Van Buren Streets 


= CHICAGO 
= Gize2 ft.x4in. Discharge 678 sq.in, 
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The Right Tool 
for the Right Job 


Every OSHKOSH Construction 
Tool is exactly designed and 
made to do a particular job, 
and do it well. Long experi- 
ence has taught certain features 
of design which speed up the 
job. The efficiency of OSHKOSH 
Construction Tools is likened 
only to their quality, which is 
second to none. 


OSHKOSH MFG. CO. 
135 Wood St., Oshkosh, Wis. 


Ass 


onstruction Jools, 
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Shaw Lightning Arresters 


Standard in the Electrical Industries 
for 35 years 


Henry M. Shaw 
150 Coit St., Irvington, Newark, N. J. 


BACCO od 


UL 


Be 


‘Un eaeeaa 


: BENNETT 
SURGE ARRESTERS 


All voltages Every use 
Write for the Questionaire 


Electro(SErvice) Company 


MARIETTA, GA. 
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Seen 
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COLCTECTE CECT ty 


Series Cut-Outs—Ground Caps 
Send for Catalog 


POTHEADS—DISTRIBUTION BOXES 
G&W Electric Specialty Co.,7440 8, Chicago Ave.,Chicago 


\\ 
\ ‘A 
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Power Station and Distribution Sp Specialites | T 
Use ‘‘Three-L’’ Products for their built- 7 
in qualiy and superior design. We are 
specialists in High Tension Equipment, 
Electrical Engineers Equipment Co. 

710 W. Madison S8t., Chicago, Il. 
21 Park Row, New York City 
Sales Offices in all the ae cities 
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ELECTRICAL WORLD 


Quick 
Assembly 
Work 


calls for 
clean, accu- 
rate threads 
and for uni- 
form pitch 
diameters on 
your Machine 
Screws. 

If you’re inter- 
ested we'd like 
to submit sam- 
ples and quota- 
tions on all 
types and finish- 
es of Screws, 
Bolts and Nuts. 


Ask for Catalog D 


REED & PRINCE 


MANUFACTURING CO. 


WORCESTER ~ ~ ~ =~ MASS. 
Western Branch at Chicago - 121 North Jefferson St. 
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A 
New 
Bulletin 
and 
A 
New 
Instrument 





Bulletin D-250 covers Types LGD and KGD 
Galvanometers for electrical measurements involv- 
ing the use of a bridge 1ret-work. They are ac- 
curate, wel] damped, rugged and—ROLLER- 


SMITH quality. 
Send for Bulletin D-250 








MAIN OFFICE: ORKS: 
237 Broadway, NEW YORK Bethlehem, Penna. 


Offices in Principal Cities in U.S. and Canada 
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This model of BRISTOL’S 


Recording Ammeter 
Has Uniform Scale Charts 


Pd 





Bristol’ Recording Ammeter 


For some uses, uniform scale charts are an ad- 
vantage, as the graduations are the same size 
at the zero circle as at the outside circle, and 
readings are easily obtained from zero to full 
scale on the chart. 

Ammeters are made for both alternating and 
direct current, having uniform scale gradu- 


ations, 
Write for Caialog L-1501 


The Bristol Company 
Waterbury, Conn. 


BRANCH OFFICES: 


New York Philadelphia Detroit Pittsburgh 
icago St. Louis San Francisco 


Boston 
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THE ELEMENTS OF OUR BUSINESS 


te 
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Pressure Regulators 
Remote Switches 
Speed Regulators 
Hand Starters Transfer Switches 
Magnet Switches Valve Control 


WRITE FOR CATALOG 


Sundh Electric Company, Newark, N. J. 


Automatic Starters 
Circuit Breakers 
Float Switches 
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SUUTUUANALEDEANELEDEDEATONEPEROOUEREDOCUOAUCEDESUUOOOOEODEOUUOUEEEDEOUOCCESERUEUOESEEOEUEOUEENEEEEEUUUCEOEEOEAUGCSORETEUEUUOUUAEREEEOOUOSEEOOOVONERT NOTE N NDEs 

QUUNENEQUUUNENOUUUOENOUUOONNOOOONONOGUEOONOUUOEOOOUUOOOOOOOOOOOADGEONONCUOGEOGUCOONOGOUOCONOULOEOOONOOROONUDOROQOUOOGUOOUOOOSNUOONQOSEOQOQAAROGQQIGISOO0OOUUUUUUOS. 

Circle T : 

Meter Service : 

Switches : 

Standardized Type e 

The safest, most efficient, most = 

used and most talked about system = 

of meter service devices on the 

market. : 

Be sure you have Circular No. 50. E 

The Trumbull Electric = 

Mfg. Co. : 

“Switch with Meter.” Plainville, Conn. z 

Bs vvvsvvvuenvevvccvuceevvnnnoeeeecacnveneeescvocevevvvovuseeevvscoccvevevsscucceeeenaccuveeesesuccoceereacqaueeeessenceseeenimmmeennmmmmmemmmann= 

LUCE EU TEE 
: Ward Leonard : 
z Electric Company i 
= Mount Vernon, New York i 
Ta iseneeeeanlsenniatanintaeteaaratcarrenmmmaesinie ini iiiiieliiel” 
gQuenUTUUOUNAUUGNUEANUUOOOUONONOGUUONLUONOUGGOOEGOUUGOOEGUOUEAOEEUOEOAOUGOLCEODEOUOEOACUUOUCUEUOO ERODED UEUAUEEOL UGA EEA EEUU ERGO EOOO OOOO ERGO OOOO EEUU EEN Tg 
: Alligator Jaw i 
: Testing Clamps : 
z suitable for every service requirement. : 
i A. & J. M. Anderson Mfg. Co. : 
; 289-293 A Street, Boston, Maes. 5 
Servvvvvuenvenceneecennevenusaooucocenevvsvsscaconcnaeeevevssococecueceeseevesscocoueesengvsvuecoccceeeeeeeesgracuoneceeneegvecuanguoceeresnsnennannanunnnnniile 
pr ae ee 
= ee our announcement, page 161, = 
= BUSSMANN MFG., CO., St. cet Mo. = 
E TYPES eae Se : 
5 a 
UU UUuuceeeeeneuUUOUOneeoeeEonUUuuoeeeneeeeevoUgUUoeee eee 
. Big Results from Little Ads : 
= The advertisements in the Searchlight Section are constantly g 
= bringing together those who buy, sell, rent or exchange. = 
= They convert idle commodities into useful cash, idle cash into = 
= useful commodities, and that which you have but don’t want z 
= into that which you want but don't have. < = 
E The cost is a trifle, the results considerable. 0059 : 
2: Get Your Wants into the Searchlight : 
F eg 
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Semco Watthour Meters 


Are the results of years of intensive study and exten- 
sive experimenting to produce a Watthour meter 
that not only has high initial accuracy, but the ability 
to maintain that accuracy. 


Thorough investigations of the merits and perform- 
ance tests by central station men have proven con- 
clusively that long time accuracy— the most desirable 
feature in any meter— is absolutely assured in the 
Semco design. 


Let us demonstrate its merits to you. 
Bulletin 20-A on request. 


Dah 


aye aS SEWICKLEY ELECTRIC 
MANUFACTURING COMPANY 


Sewickley, Penna. 
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Monson. 


For measuring speeds of 
Motors, Generators, 
Engines, Shafting, 


For High Grade Etc., Use a 


Electrical Equipment 


For Switchboards, circuit breakers, compensa- 
tors and similar electrical equipment Monson 
Slate is recognized as the best. 

We have just completed additions to our pro- 
tlucing facilities which provide for double our 
former capacity, Thus manufacturers of elec- 
trical apparatus are assured prompt attention 
and quick shipments. 


Write us your needs NOW 


Type C Jagabi 
Hand 


Tachometer 
Portland-Monson Slate Company 


Portland, Me. Quarries at Monson, Me. E 


BR LCCC 


‘OUUUTUA ALLL UAAAPAGAUEONOUOEOEAAUAUASAAAUAGEOEOASOOAOEDAUADEREAEAEOOUAUEASED UALS This instrument is direct-reading in revolutions-pe r- 


minute, and is independent of the direction of rotation. 
The tachometer, without accessories, weighs a trifle more 
than one pound, and is exceedingly convenient to use. 
It has a three-inch dial. 


sy 


Radio and Laboratory 
Instruments 
Bulletin L 


GENERAL 


RADIO CO. 
ES ADI 39, Mass. Oo 


Sicerenlientniiteattsetettesseansesnneusmenunanenseneemaenunenneeananteeniunnianmmaana 


There is only one spindle, but each instrument combines 
three ranges—the change from one to another being 
effected by a gear-shifting device, controlled by a spe- 
cial slider, 


AUVEETEDUCHEOUEEOEEEEOUTE NOU TOT OTS 
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serra 


We aim to carry the following in stock: 


26 Range 60— 240, 100— 400, 600— 2400 r.p.m. 
Range 100— 400, 300—1200, 1000— 4000 r.p.m. 
Range 150— 600, 500—2000, 1500— 6000 r.p.m. 
| Range 300—1200, 1000—41000, 3000—12000 r.p.m. 


me 
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Guan Transformer Testing Sets 


sane fer Suietin W715 


Prices upon request. Ask also for Circular 976 
A SE NTN at 


JAMES G. BIDDLE 
1211-13 Arch Street, Philadelph 
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TRANSFORMERS 


for Every Service that render but One 
Kind of Service—The Best. 


Write for Illustrated Bulletin of Representative 
Installations. 


Te heath, 
Cledtiic Company 


Warren, Ohio 
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Parker-Kalon ‘wz: Drive Screws 


Are Saving Time and Labor in the Electrical Industry! 


Manufacturers of motors, fans, vacuum clean- 
ers, and other electrical products use them for 
attaching name and number plates and for 
permanent fastenings to their products. 

The hardened steel thread cuts its way into 
the material—under the blow of a hammer. 


A bette: 1ascening than with machine screws, 
—and at a fraction of the cost because the tap- 
ping operation is eliminated. 


Want Samples for Test? Write 





Pat. Pend. 
PARKER-KALON CORPORATION, Mfrs. 


Dept. W—352 West 13th Street, NEW YORK 


Agents for the British Isles: Charles Churchill & Co., Ltd., 9 to 15 
Leonard St., Finsbury, London, E. C. 2, England 
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SIMPLEX 
WIRES anpd CABLES 


INSULATED WITH RUBBER, PAPER OR CAMBRIC 


SIMPLEX WIRE & CABLE @ 


MANUFACTURERS 


201 DEVONSHIRE ST. BOSTON 9 
CHICAGO ~— SAN FRANCISCO 


MAKERS OF “TIREX’’ CABLE AND CORD 


See Our Full Page Next Week 
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D. M. STEWARD MFG. CO. 
Chattanooga, Tenn. 


For Forty Years the leading heat resisting 
insulation Manufacturers. Ask about 


“LAVITE” 


ttt Tr 


SUVEETECUEAEEUTEO GEO EDOCEOEDUDOURICELUEEE SAN EET Re 


PULUUERDOUAAEEEOUUUEESUAOEONEREOUOOCEEEOUEE 





SAUTLULULUUUELAEAEEA EERE ELT 


MOLDED INSULATION 


BAKELITE-CONDENSITE-ROXITE 
Machine Moulding of Small Parts a 
Specialty 
Prompt Deliveries. 

Send us your blueprints 


NORTHERN INDUSTRIAL 
CHEMICAL COMPANY 
11 Elkin Street, South Boston, Mass. 
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Bus Bar Supports, 

Disconnecting Switches, 

Potheads and other special. 

ties for power station work give 

the most value for the money 
invested. 
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Electrical Development & 
Machine Company 
PHILADELPHIA 


INSULATING COMPOUND 


; (TRUE TO NAME) 
Insulating Waxes Saturating and Finishing 


WAXES 


tor Rubber-covered and Weatherproof Wire. Insulating materials 
of all kinds. Combination Waxes. 
HIGHEST EFFICIENCY GUARANTEED 


Manufactured by 


CANDY & COMPANY, Inc., CHICAGO 
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: AM ERICKI NOPRANSFORMERS 

= custo: MUM ADE 

= SUPERIOR DESIGN AND QUALITY, FOR EVERY USE 

5 AMERICAN TRANSEORMER COMPANY 

= NEWARK, 

TS a RE ee 
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$193,130,000 


Central Stations will 
spend the above amount 
for distribution systems 


in 1923, 


Send for copy of com- 
plete survey of 1923 ex- 
penditures. 


ELECTRICAL WORLD 


Tenth Avenue at 36th Street, New York City 
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INVESTMENT BANKERS are offered 
POWER and LIGHT SECURITIES 


issued by companies with long records of substantial 
earnings. 
We extend the facilities of our organization to those desiring 


detailed information or reports on any of the companies 
with which we are identified. 


ELECTRIC BOND anp SHARE COMPANY 


(Paid-up Capital and Surplus, $42,000,000) 


71 Broadway, New York 
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_ THE JIFFY CUTTER 


Cuts perfectly round holes, quickly, easily, and accurately. 
Adjustable for diameters 114 in. to 6 in. ool is small 
and weighs but 5 lbs. The old way is slow and costly— 
The “Jiffy’ Way saves 
time and money. 


The 


COAL & IRON 
NATIONAL BANK 


143 Liberty Street 
New York 


Ask your Jobber about it or 
write to us for descriptive 
circular. 


PAUL W. KOCH 
& COMPANY 





e Member 
Sere 15 South Wells Street, apital and Surplus N. Y. Clearing House 
bap a Chicago, Ill. $2,500,000.00 Federal Reserve Bank 
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SEGUR 


Coil Taping Machine 


It takes only a jiffy to tape a Coil with the Segur 
Coil Taping Machine And it will be a better job 
of taping, too. 
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Why Are 
Champion Lamps 


THE CHOICE OF THE 
ELECTRICAL JOBBERS’ SALESMAN? 





All large users of motors should investigate the 
Segur line of coil- 
making tools. 
Write for the Se- 
gur data sheets. 


wv QUALITY SERVICE AND MANY 


se REPEAT ORDERS RECEIVED 


ea - MADE FOR 20 YEARS BY 


Cassels asters 


Supplies Co. : 
Manufacturers 4 
Jobbers, E ‘a aaa a 
Philadelphia, New 
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CONSOLIDATED ELECTRIC LAMP CO. 


Licensed under General Electric Co.’s Incandescent Lamp Patents 


1128 Maple St., DanVers, Mass. 


York, Chicago, 
Boston, Pittsburgh, 
Scranton 
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Write for Catalog of 
: S he Iton Shelton Specialties 


j Shona Electric Co WT] seat ord. 


Boston San Francisco 
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HotVenT Water Heater 


They all say “You Can Do It Better with 
Electricity.’ Plenty of Hot Water the Electric 
Way Means Easier Housework. Solid brass— 
rustless—HOTVENT heaters make ranges 
popular. Ask your dealer or write. 


Te AETNA ELEC. APP. CO. 
"ceeniiananith Boston X2344, Mass. 


Larnatantt 
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are made in both renewable and non-renewable 
types. Guaranteed to give satisfaction. Money 


CHICAGO FUSE 
MFG. CO. 


400 STROKES PER MINUTE : 
FeRRACUTE MCH. Co., BRioceTon, N Jersey, U.S.A : 


Chicago " New York 
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Seattle, 736 Henry Bldg. 


ne ee ee DR ClO Cre | 
_ Wickes Horizontal Water |__ For Heating : 
‘ Tube Cross Drum Boiler —_ and Ventilating 
: ii Specify i 
i FANS 
: : : Buffalo Forge : 
: 2 Company : 
: : Z 460 Broadway, 2 
= 2 Buffalo, N. Y. = 
z : FRevenuenvvccveenevcacscceocvcevccaencveeeeeeerecaeneeoneeceeeeeeeeveroeeneeaenaueeeneraerenvrcnenaneesnaninasnvnnnnuananini 
E The One Joint Header Boiler : z E 
: INVESTIGATE! :F E 
: Ask for Bulletin No. 7 Describing : : i 
: in Detail—Sent Free : : ELECTRIC CONTROL UNIT : 
_ THE WICKES BOILER CO. =: GATE ano GLOBE VALVES : 
Z Saginaw, Michigan 2 & Write for Bulletins 3 
a _ SALES OFFICES: = = PAYNE DEAN Lomtrep : 
E Detroit tig Penobscot Bids, Chicago, 76 West Monroc St. £ £ WL CHICAGO _—sNEWYORE._PirrssuncH OM : 
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THE BABCOCK & WILCOX COMPANY 


85 LIBERTY STREET, NEW YORK 


Builders since 1868 of Makers of Steam Superheaters 
Water Tube Boilers since 1898 and of Chain Grate 


of continuing reliability Stokers since 1893 


BRANCH OFFICES BRANCH OFFICES 


Boston, 49 Federal Street Detroit, Ford Building 

PHILADELPHIA, North American Building NEW ORLEANS, 521-5 Baronne Street 
PITTSBURGH, Farmers Deposit Bank Building Houston, TEXAS, Southern Pacific Building 
CLEVELAND, Guardian Building DENVER, 435 Seventeenth Street 

CHICAGO, Marquette Building SALT LAKE City, 705-6 Kearns Building 
CINCINNATI, Traction Building WORKS SAN FRANCISCO, Sheldon Building 
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ATLANTA, Candler Building Los ANGELES, 404-6 Central Building 

CSON, ARIZ., 21 So. Stone Avenue _ Bayonne, N.J. SEATTLE, L. C. Smith Building 

ALLAS, ‘LEX., Z0U1 Magnolia Building Barberton, Obio HAVANA, CUBA, Calle de Aguiar 104 
Hono.vtv. H. T., Castle & Cooke Building , San JUAN, PorTO Rico, Royal Bank Building 


PORTLAND, ORE,, 805 Gasco Building 
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FEEO WATER HEATING EQUIPMENT FOR 
LOCOMOTIVE SERVICE, BOILER FEED PUMPS 
FOR. ALL SERVICES, EXHAUST STEAM INJECTORS, 





DESIGNING ENGINEERS AND MANUFACTURERS 
oF ELESCO STEAM SUPERHEATERS AND 
PIPE COILS FOR ALL PURPOSES 





CHICAGO: PEOPLES GAS BLOG. FOR CANADA: THE SUPERHEATER CO., LT 
PITTSBURGH: UNION ARCADE BLOG, TH ESUPERHE ATE R co. TRANSPORTATION BLOG., MONTREAL 
GENERAL OFFICES: 17_E.42° ST NEW YORK. 
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FOSTER SUPERHEATERS 


A necessity for turbine protection, engine cylinder economy, and utilization of superheat for all its benefits. 
111 Broadwa B Philadelphi Pittsburgh Kansas 
POWER SPECIALTY COMPANY, NEW YORK.” Chicago San Sasaaince i coten, tek Dallas 
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Can be installed in battery setting. 


Do not require deep excavations 
for ash removal. 


Are operated entirely from in front. 


Operator can see condition of fuel 
bed at all times. 


Burn many égrades of coal. 


We will be glad to give you performance data 
and complete information 


INTERNATIONAL COMBUSTION ENGINEERING CORPORATION 


ee ombustionin Gineering sSrpemiion 
HE Combustion Engineering 1g — 45 Broad Street New York Ci 
es Offices in Principal Cities Throughout the World 


derick sultiols Retort Stokers i -_ ule ouey erized Fuel Systems 
S er St ke 
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7reen Pressure Waterbacks Air He 

Quinn Fuel Oil Equipmen CEC Taube "sc craping Device 
Combusco Water Se sad Convers or 
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LEFFEL Turbine Water Wheels 
High Speeds, High Powers, High Efficiencies 


THIS type 
of turbine 
was recently 
tested in place 
with  dyna- 
mometer, un- 
der 21 ft. 


tL 
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SOLID 
CAST 
ONE-PIECE 
STEEL 
RUNNER 
FOR 
SMITH 












Users of 
Water Power 


will find 


much of 
interest in 
the simplicity 
of design, and 



















head, develop- HYDRAULIC substantial 
~s Re es a TURBINE construction 


efficiency. 


of Smith 
Turbines, as 
illustrated 

and described 
in Bulletin “W” 


17,000 H.P. 
109 Ft. Head 


Largest cast steei 
Runners __ that have 
ever been made in one 
solid casting. 
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Bulletins Forwarded Upon Request. : 
The James Leffel & Co., Springfield, Ohio, US. A. = 
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PETERBOROUGH, ONT., CANADA....William Hamilton Co., Ltd. 5. MORGAN SMI H CO., YORK, PA. 
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ERI STEAM TURBINES -REDUCTION GEARS 
KERR TURBINE COMPANY 

WELLSVILLE, NEW YORK U°S:°A: 


ORO Be O aN MOIR 


Noted for low exit temperatures and low draft loss. Units up to 4000 H.P. 


THE BIGELOW COMPANY, NEW HAVEN, CONN. 


New York Office: 85 Liberty Street 
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CONNELLY HIGH SPOTS 


7. Greatest Horsepower in Smallest 
Cubie Space by reason of equal 
numbeg of tubes in each bank in 
path of water. 

8. Expansion and Contraction 
Stresses provided for by tube 
suspension of drums. Flexibility 
and curve of tubes makes proper 
allowance for strains and stresses. 

. No pockets. All tubes self- 
draining—Water and scale can- 
not remain in tubes after drain- 
ing through blow-off cock. 


Built in units of from 200 to 4000 
H.P. and for a maximum pressure of 
350 Ibs. 


Write for Catalog 

The World's Largest Boiler— * 

a “CONNELLY at Deteoit. The D. Connelly Boiler Co. 
Edison Cleveland, Ohio 

Founded 1875 
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TRIPLEX DRAFT GAUGE 


Gives you accurate knowledge of furnace conditions at a glanct 
lt indicates pressure in wind box, draft in furnace above the fir¢ 
and draft in last pass. 
It is designed and built for convenienee of installation, maximum 
visibility and permanent accuracy. Each instrument must pass th 
Foxboro quality test. 


Write for Bulletin AC-131 


The Foxboro Co., Inc., Foxboro, Mass., U. S. A. 


© 
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Just the Kind of 
Data You Want 


Do you want to read how some 
boiler plants whose problems 
are much the same as yours 
have lowered power costs, in- 
creased combustion efficiency, 
materially increased output 
without adding to building space 
or boiler equipment, made boiler 
output absolutely dependable 
under everyday operating con- 
ditions as well as in the emer- 
gency? 

Forty-five pages of such 
FACTS actual experiences 
worked out in tons of coal and 
horsepower, with the _ results 
meastred in dollars and cents, 
are interestingly brought out in 
our publication, “Are Mechani- 
cal Stokers a Good Investment?” 
We shall be glad to send you a 
copy and know you'll appreci- 
ate it. A line brings it. 
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How 50% more output was obtained 
from the same boiler equipment 


How a big Pennsylvania Steel Mill accomplished this result is of vital 
interest to every engineer and executive where power plants are being erected 
or remodeled. 

The load in this plant was formerly carried by twenty-four 500 hp. boilers. 
The stacks smoked badly. The plant could not get enough power. After 
some investigation the management installed 


ire Jaylor Stoker 


“‘The Pioneer Underfeed Stoker—and still leading!”’ 


Due to the much higher fuel burning capacity of the Taylor the boiler out- 
put was just doubled. Not only did the company have sufficient power for its 
own use but it was able to supply 3000 hp. to a neighboring plant. 

Smoke was eliminated also. The Taylor does away with smoke because its 
extra large coking volume insures all volatile matter being consumed as it 
slowly passes up through the greater depth of burning coke and also because 
the feed of air and fuel is at all times and under all conditions, automatically 
maintained in the proper ratio to support complete combustion. 

But these are not the only results of the switch to Taylor Stokers. Several 
hundred horsepower is generated in this plant by boilers fired by gas from blast 
furnaces. Formerly, when the gas failed, they had to round up a gang and 
hand-fire these boilers with coal. Now, the Taylor Stokers automatically pick 
up the additional load. And not only do the Taylors jump to the sudden and 
unexpected overload, but they carry it for long, unbroken runs as well. The 
Taylor Stokered Boilers, 22 of which are usually on the line, require only 
three firemen and two helpers. 


Which all comes down to this—that the answer to the demand for increased plant 
capacity is not more or bigger boilers, but TAYLOR STOKERS. 


American Fngineering (ompany 


2413 Aramingo Ave. 
Philadelphia 


Manufactured in Canada by 


TAYLOR STOKER COMPANY, LTD., TORONTO, ONT. 
Principal Sales Office: 416 Phillips Place, Montreal, Quebec 
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AMERICAN STATIONARY 
DESIGNERS AND BUILDERS 120 TO 3300 B.H.P. 
OF 


DIESEL ENGINES MARINE 
SINCE 1898 600 TO 3000 S.H.P. 


BUSCH-SULZER BROS. - DIESEL ENGINE CO., St. Louis, U. S. A. 


NEW YORK, 60 BRUADWAY SAN FRANCISCO, RIALTO BLDG. 
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THE TERRY TURBINE 


is ideal for driving generators. pumps and fans 
tor all service, because of its simplicity, effi- 
eiency and reliability. There are more than 
4000 in operation, 


THE TERRY STEAM TURBINE CO. 
HARTFORD, CONN. T-434 
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ea 
FLEXIBLE COUPLING 


More than 30 thousand direct connected 
installations have been equipped with the 
Francke. Such drives have been giving 
complete satisfaction for over 10 years 
All sizes. 


SMITH & SERRELL, 36 Central Ave., Newark, N. J. 
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ELECTRIC CRANES 
HAND CRANES 
ELECTRIC HOISTS 
SEND FOR BULLETINS I-BEAM TROLLEYS 


MARIS BROS., Philadelphia 
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SCOVILL 
CONDENSER TUBES 
LAST LONGER 


Use Cup Drawn Admiralty for Salt Water 
Use Scovil Special Muntz for Fresh Water 


SCOVILL MFG. CO., WATERBURY, CONN. 
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RoTURBo CENTRIFUGAL 


PUMPS f= 


Manistee Iron Works Co., Manistee, Michigan 
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SQUAT Fuller-Lehigh System 
PULVERIZED COAL 


Insures the maximum fuel burning economy, longer 
life to furnace and reduced labor cost. Bulletin 600-8. 


Fuller-Lehigh Co. 
Fullerton, Pa. 
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LE COURTENAY : 


CENTRIFUGAL 
PUMPS 
(Lea Courtenay ) 
LE COURTENAY CO. 


26 Maine Street 
= Newark, New Jersey = 
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ELECTRIC MELTING and HEAT TREATING 
FURNACES 
“ELEKTROMETAL” Smelting Furnaces 
“ELECTRO” Steam Boilers 


ELECTRIC FURNACE CONSTRUCTION CO. 
908 Chestnut St., Philadelphia 
Consulting Engineers on all electrical heating, annealing or melting problems. 


Clam Shell, Orange Peel, Electrie Motor, and 
Drag Scraper Buckets for all excavating, dredg- 
ing and rehandling purposes. Ask for 
Catalog 43, or consult our engineers gratis. 


The Hayward Co., 50-60 Church St., N. Y. 
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$74,396,000 


Central Stations will spend the above 
amount for hydro-electric generating 
plants in 1923. 

Send for copy of complete survey of 
1923 expenditures. 
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MADE FROM C 
HEAT INSU L AT [ON 
Prevents heat waste through boiler walls and settings, 
reduces fuel costs, maintains uniform temperatures. 
Write for Bulletin P-6e. 
CELITE PRODUCTS COMPANY 
Celite Products, Ltd., Montreal, Canada. 
New York, Chicago, San Francisco, Baltimore, Boston, Buffalo, Cincinnati, Denver, 
Cleveland, Detroit, Los Angeles, New Orleans, Philadelphia, Pittsburgh, St. Louis. 
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MVANVICODLIVARD 


PassureeGOVERNOR 


Is today undoubtedly the most highly developed 
Governor for water wheels and is backed by an 
organization capable of meeting any special require- 
ment or condition that may arise. 





The profitable operation of a hydro-electric plant is 
largely dependent on the governing of the turbine. 
The selection of Woodward Governors insures the 
best results from the start, prompt service and free- 
dom from expensive delays. 


Woodward Governor Company 
Rockford, Illinois 
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LOMBARD 


DIESEL a ge ENGINES 


Notable for their sturdy, 
practical design, great simplicity, 
unusual accessibility, and de- 
pendable, low-cost operation. 
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No cylinder heads 
Cool cylinder walls 
Long life—low upkeep 


THE LOMBARD GOVERNOR CO. 
Established 1894 
Diesel Engines and Water Power 
Governing Mechanisms 


250 MAIN ST., ASHLAND, MASS. 
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STANDARDIZED OR SPECIALLY DESIGNED 
EQUIPMENT 


Ventilating Fans 
Steam Engines 
Complete Engineering Service 


American Blower 


AMERICAN BLOWER COMPANY, DETROIT 
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Mechanical Draft 


Steam Traps 
Generator Cooling 


Heating re 
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Ee DETROIT ELECTRIC FURNACES Uuneennnecnnge 
will 
Build Power Business 


for 
THE CENTRAL STATION 


Let us help increase your revenue 


Detroit Electric Furnace Co. 
645 BOOK BLDG., DETROIT 
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POWER EQUIPMENT 
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STRAINERS SEPARATORS VALVES— 
CONDENSERS DEAERATORS BLOW-OFF 
AIR EJECTORS GREASE EXTRACTORS AUTOMATIC 


-BITFTSBURG 


[e 


ELLIOTT COMPANY 
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PA—GEN. SALES — JEANNET TE, PA’ 
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Gasoline Engines 


An independent source of power—that is entirely 
self-contained and ready to respond to your 
command the instant that you want it. 


Think what this means for fire service or special 
pumping duty that must not be interrupted 
regardless of shutdowns either of your own plant 
or failure of Central Station current. 


Above all, STERLING Gasoline Engines are 
thoroughly reliable. They are simple in design 
and easy to operate and maintain. Equipped 
with an electric starter, operated from a push 
button. 


Four-cylinder STERLING engine and 3 stage Gould’s pump handling 
750 G. P. M. at 250 ft. head, 1250 R.P.M. Sold through the Corken 
Machinery & Supply Co., Oklahoma City, Okla. and installed by Gibson & 
Mitchell at Bristow, Okla. 


Learn the full details regarding this 
high grade engine by writing today for 
catalogue. 


Sterling Engine Company 
Dept. C-2 
Buffalo, N. Y., U.S. A. 














74 


OOUUAEEAALGUUAUARSDELOUOACAENEDIOUNGASEROOGUUUOELEOOUOCOCODSLGUUAESAEEGTUAGESSELEGUAUGEDELEDOUGESEEEOEUGEEEEL UU UEEEETEETUUASEEAEES SAU AEEEELE AEE 


A 
Lubricated 
All Metal 
Flexible 
Coupling 





Send for Catalog 


The BARTLETT HAYWARD CO. 


Baltimore, Maryland 
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WV hy not— 
~.: double-rated motors with 


guaranteed continuous overload ee 
S. A. WOODS MACHINE Co. 


capacity. 
Boston, Mass., U. S. A. (Motor Division) V hy not § ? 
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: 
2 and 3 Phase Induction Motors, % to 25 hp. Totally enclosed doubie- 


end Grinders and Polishing Motors. “‘Splash-Proof’’ and Textile Motors. 
Crawford Manufacturing Co. 
13-21 Park Row, New York City. Factory at Concord, N. H 
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z MARBLE-CARD MOTORS 

Builders of Direct Current Ball 
= Bearing Commutating Pole Motors 
= ¢ Ag Fi of % H.P. to 60 H.P. at In- 

; “ duction Motor Speeds. 
2 





Bulletin 200 contains complete 
information. 
Marble-Card Electric Company 


Gladstone, Mich. 
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Motor Starters Theatre Dimmers 
Controllers Magnetic Clutches 
Battery Charging Equipment 


Electric Space Heaters 
Molded Products 


THE CUTLER-HAMMER MFG. CO. 


Milwaukee and New York 


—VUELEUTEATAOTATENEGUDNTA Sh OTENT EN OSU TEN TENTESE OTT EES 


a HHS 


FUUEVUUUE NEO EV ALOUELUEU EEO EOAEDRUUEO ETO AG AOU EATON 





PUUETOREEDEEENOEETEDEOTO ONT) ppt. 


AMEN 
DYNAMIC 
OTN ahs 


uel 
MU Be 

oY 
DEPEND ° 


SEUUUGEEREAAAA TAA TAU ESESSNSENUANATAESEEEEEONE LAAT TENT 


ELECTRICAL WORLD 



























VOL. 81, No. 26 


AUTEUUUASEOUUGUNEUEDEEEGUOORSEEEOGAOAEREEESE CA UAEEEEEEAAEAEEAEOLAEOEEEEEEAEAEEESEDEREOOAUEDESEUOEGOOEEEREDOOOUEOEEEOCUOUOEOREEGGOUUUEEOEEDEOAONNEE EINER! 


A.C. & D.C. Motors 
Durable and Efficient 


D.C. ball-bearing motors, 1/6 hp., 700 r.p.m. 
to 50 hp., 1750 r.p.m. A.C. ball-bearing mo- 
tors up to 50 hp.; also generators, alternators, 
and motor generators in horizontal and vertical 
types. We build motors to meet your require- 
ments. Ask us for more data. 

= STAR 2 "2 co. 

5 Miller St. & N. J. - Ave. 

s Newark, N. y 
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SUPA TASS CRUE 
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WASHERS—tThat’s Us 


Brass, Steel and Copper Washers, 
Flat, Bevelled or Countersunk. 
Special Sizes and Shapes. 


Prompt Deliveries. Let us have your inquiry. 


Massachusetts Machine Shop, Inc. 
817 Albany St., Boston, Mass. 
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Commutators and Commutator 
Segments 


for Electric Starters and Lighters and all 
other types of D. C. Motors. 


THE CAMERON ELECTRIC MFG. CO. 


Ansonia, Conn. 








SUSAN CLAAAAS ALLL LAAAU ELE UTENITELIEEUTEOUAEELSNE CO ERGO 


au 


TOELEM LCL 


SSUCVUUUA TUNA EUENA EAT NT EN EUAN ET EEO 


: O-Z Hand Tachometer 


Speeds at a glance. No timing 


‘Dead Beat’’ Accurate 
Hand os 
Tachograph x 
Draws graphic charts X 

of speeds—30-24,000 

R.P.M. 

Circulars on request , 

O. Zernickow, 13 Park Row, N. Y. = 
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MS 
Atlanta, Baltimore, Boston, Chicago, Charlotte, N. C., Cleveland, Detroit 


MORSE CHAIN DRIVES 


A POWER SAVER FOR POWER USERS 
Morse Chain Co., Ithaca, N. Y. 


High Speed Silent Running Flexible 
Gearing for Power Transmission. 
ss a Address Nearest Office 

Kansas City, Minneapolis, Montreal, New York, St. Louis, Pittsburgh 
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RIDGWAX 
POWER UNITS 
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Ri y Dynamo& Engine ©. 





+ + +Penna. 


“AVURACUAAASAADONLAADUOEOEDONDEDOAOADADOEANONUAOOEOADARAEOAOOAOS CONS O00UOOOENFONUCCORIECOSUEEOEOONOEOALECUAOOEDORSOONEDEROSOODAS DEON OREO EPOREESES EEO 


PU 


Sumas 


SAUUOUNVGUEEUEAEUEAUOUEAEAUOUENEDEOEALESUAUAUEAL EUAN TATA EE SUEDE 


$209,417,000 


Central Stations will spend the above 
amount for steam-electric generating 
plant work in 1923. 


LS 


Send for copy of complete survey of 
1923 expenditures. 


ELECTRICAL WoRLD 
Tenth Avenue at 36th Street, New York City 
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Baldor Electric Motors 


Ball Bearing 


He 
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Single Phase 
Repulsion Type 


Horizontal and 
Vertical Design. 


Semi and Totally = 
Enclosed 
Back Geared 


Direct Current 


Polyphase 





Superior in Quality. Competitive in Prize. 


BALDOR ELECTRIC CO, 
4351-55 Duncan Ave. St. Louis, Mo. 
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BURKE EUECIRIC CO, 


ERIE.PA 


Motors, Alternators, Generators, Motor Generator Sets, Transformers, 
Are Welding Equipment 


Sales Offices: Buffalo, Cleveland, Detroit, Erie, New York, Philadelphia, Pittsburgh 
Sales Agencies: Underwood Electric Co., Cincinnati; W. T. Osborn, Kansas City 


AUTTTUTAUUUUUAUUEEEREAAAATEEEEEEAEOUAEEEREU EEUU EEREEE AAU A UCR EEEAAETUATEOEROAAATTCEEEEEA TODS EEEEAAOSULOEEOSOREA ATO AEEEEEROGOOUEEEROODENOOGOSOREOASUOOOOOOEEE 


UDADSAUTERUAEAUAGAAUONGGAGneateecnecocenoennaoNN 
CUPUTEAECSURAASECDA RADE EOEOEAOADODEUEADOUEEEOSETEE 


bs 


SAUNSAUAAEUSUDANAOOEAAECOUADUDOAELAUEAEAEODO SE ELEOEUES CREATE EOE EA EAU PUTA 
Alternating Current Equipment 
Variable Speed Single Phase Motors 


Fans — Blowers — Controllers 





op coklets KIMBLE ELECTRIC COMPANY 





637 N. Western Ave., Chicago, U. S. A. 
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Nahango 


A kiffir kid, when he loses his first teeth, must throw 
them on top of the hut with a plea to the invisible 
grandmother to exchange them for her harder and 
more durable teeth. 
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_ MOTORS \ oe / GENERATORS 
Imperial Electric Co. SA Akron, Ohio 
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The first were unsatisfactory—hence the nahango 
(changing teeth) 

And on this side of the planet you see an operator 
throw some ill-chosen carbon brushes back on the 
maker saying, “These brushes wore out too fast, 
send us some that are more durable.” 


And the old grandmother sends some harder ones. 
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: A.C. MOTORS 


Sizes 1/20—1/8—1/6—1/4 H. P. 


Used by leading manufacturers of washing 
machines, Ironers, and various Appliances 
Send us your specifications for price. 


XY NOL 
. ELECTRIC COMPANY 


2644 W. Congress St., Chicago 


Mfrs. of Flashers, Color Hoods, etc. 
UU UODAUAUEUEAEOOGEOEOEOOAUOUUGETOOEOEOSOOODEUEDEUOUEGEOEUOOUOUADAD EEO EDO UUSOOOUAUEOOGEOEO EO EEEO DUST EOEOTOCE EOE EU EOE NN 


Later he has to write to the motor people saying 
“These commutators wore out too fast, send us 
some that are more durable.” 


Funny, isn’t it, how people will fool around with 
slapstick methods forgetting that Morganite brush 
engineers figure out brush applications with slip- 
stick accuracy. 
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SUUUDUEDADPOR CRSA DEE EEOR TEAM CUPPED a 


Main Office and Factory: 
519 West 38th Street, New York 
DISTRICT ENGINEERS AND AGENTS: 


_ niente 
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= : : : Electric Power Equipment Corp., Special Service Sales Company, = 
: eh a at 13th and Wood Sts., Phila- 202 Russ Bldg. = 
= justable speed D.C.; squirrel = delphia San Francisco, Celif. = 
= age § j j Cc. = Electrical Engineeri & Mfg. =z 
= age and slip ring A.C = Co., 909 fon aed Pitts Special Service Sales Company, = 
: = burgh 502 Delta Bldg., Los Angeles = 
= = = J. F. Drummey, 75 Pleasant Railway & Power Engineering z 
3 = = Te, Haven, inane Corporation, Ltd., 131 East- 2 
= \ s s W. R. Hendey Co., Hoge Bldg., ern Ave., Toronto, Ontario, = 
= i = 2 Seattle Canada = 
= Reliance Electric & Engineering Co., 1046 Ivanhoe Rd., Cleveland, O. 5 = = 
= 2 = 
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Have a most enviable reputation for 
“Keep-a-Running” ability. 


The dampness and moisture always 
prevalent around refrigerating 
equipment, pumps, carbonators, 
etc., does not effect this ability to 
Keep-a-Running. 


CENTURY ELECTRIC COMPANY 
St. Louis, Mo., U.S. A. 


Sales Offices and Stocks in Principal Cities 


ne 


Quality & Price 


[" is upon these two 
factors, more than 
any others, that manu- 
facturers of electric- 
ally driven appliances 
must today base their 
production and _ sales 
efforts. 


Producing motors 
with the viewpoint of the appliance manu- 
facturer always in the foreground is the 
policy of The Master Electric Company. 


SLUEUUEEEETTCTEE EATER 


How Master Quality and Price can assist 
you in increasing your sales is told in a new 
booklet, entitled “Quality and Price.’ Write 
for your copy today—it will be of interest to 
anyone who buys motors or designs electric- 
ally driven appliances. 
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THE MASTER ELECTRIC CO. 
438 First Street, Dayton, Ohio 


MASTER, 


GUARANTEED 


40° MOTORS 40° 
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Type “RS” Induction 
Single Phase Motors 


Temperature Rise not 
over 40° Centigrade 





Low Voltage 
Generators 
Motor 

Generator Sets 

For Electroplating 

Electrotyping 


Chiorine Production 
Refining, etc. 


Manufactured by 


The Hanson & Van Winkle Co. 


269 Oliver Street, 
Newark, N. J., U. S. A. 


VORTAC TUNUP 


UUCDOETC A CUP EECCA EEE E TETAS 


DIEHL—ELECTRICAL—APPARATUS 


Alternating and Direct Current 
FANS—MOTORS—GENERATORS 


DIEHL MANUFACTURING COMPANY 
Elizabeth, New Jersey 


Chicago 


New York 


(HHH 


Philadelphia 


Only reliable products 
can be continuously 
advertised 


RELEEEATULTAUUUEAEUEEEEEUEEEEESEOUEEEEEEREEEEE TERETE 





VOCUUECTOEREEE REET ERRATA 


LLU 


TOT 


UU 


Tt 


CONNNNONENENENES ||| Sluuseeyeeaveeeescenensenenennaan 


it 





CLECERTEAELEEEEEEETEEEEaeeet Spaneanasaennaasaesacenenecaccccncenncenn.. 


JT 


Hine) 


Ha 


PTT 





JUNE 30, 1923 ELECTRICAL WORLD 77 








Poo Tt 

: * hus z 

: : : 

: CORRECT IT : 

2 USE LE CARBONE CARBON BRUSHES : 

3 Fi Eg Form L Direct Current 

: COST.MORE PER BRUSH 3 

: COST LESS PER KWH. : MO i ‘ORS 

: W. J. Jeandron i 115, 230 and 550 Volts 

: 343 Madison Avenue, New York : Motors 1/16 to 7% Hp. Generators 

: Pittsburgh Office: 634 Wabash Bldg. H 0.35 to 5 K.W. 

: San Francisco Office: 525 Market Street z | 

: Canadian Distributors: L Tub ly Co., Ltd., E 

i ‘anadian Distri tions, Kgmen, 2 Supply Co., Ltd : Ti e Tested | 

Bceepsesteeensieieseieseunmataiiinietinditattiitemitaaiiiaenililiiathialiaiaii cial 

Se eee The C-W Form 3 is a small motor used in | 

: Tra def SC Oman Regeidon ant aaieotien : hundreds of ways and known widely for its | 

: aa a ae ete remarkable durability and trouble proof 

: MOTORS Se ee ee E characteristics. Often subjected to rough 

: Generators-Dynamotors E treatment and neglect by laymen, this motor 

: a a = has been remarkably successful, not because 

3 i r Ba rings. s . 

= REPRESENT SIX VITAL POINTS z of any one special feature, but because of | 

pelts Wonderful” starting’ socque with : the careful design and construction of every 

z heh “power factor—Blimination of tou. = detail. And this applies to all C-W ma- 

= bles an repair s—Extremely quie = ° . ° 

: eee hoes z chinery. It is the chief reason why Crocker- 

= We develo aratus for a ur- = . . . 

2 poses. Send us -our problems. : Wheeler equipment possesses its enviable 

= Prices right. Quik delivery. ana ieee lee elie fade Oe tation f liabilit 

3 Ask for Bulletin No. 240. have become noted. = ee 

-ELECTRIC SPECIALTY CO. : In small motor generator sets, as belted or 

a 211 South St., Stamford, Conn., U. S. A. 2 direct connected exciters or wherever small 

SUUUETETETTUUTETATAUAETUADOAATUAGDAAELANDOUEOUOEYONETOOEDOOGSOOESOCEOUOSOONELOUOUOUASOOOO OGG OOSDOEOOOESOONOUONOOOEDOGELUOGUNEOUEOAONEAONOONUOALANERIOOOMELONOS = 

C0000 00000000 OUUAMEROEELEAUOOOAN GEESE enenceeceescaeeeueeenneznntnanetnag amounts of direct current power are re- 
Sturtevant Flectric Motors quired, C-W Form L Generators should be 

urievan eciric o10r°s specified. 


Direct and Alternating Current 
Single and Polyphase 
Generators and Generating Sets 


B. F. Sturtevant Company 
Hyde Park, Boston, Mass. 


mi 
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CROCKER-WHEELER CO. 
Ampere, N. J. 


OTT LLL 
AUUUCULEOSUUAAAUUGER SACRO ECAC CRO eC toot EAL 


MUU) 
. 
Triumph Type TR Motors 
No compensator — automatic, self-starting — 
ideal for push-button or remote-control instal- 


lations—285% starting torque—reduce H.P. 

requirements, save current and increase power- 

factor. In continuous service in big plants 

for years. 

The Triumph Electric Co., Cincinnati, Ohio 
Builders of Motors Since 1892 

‘OUTUODAUATADAOEDEOTOTEDNEDSUSGEONDAHAGEDEDNOLOOUOHOOODEDEGOGEOOOEUOGDEOSOOUNOEOODOGODODEGOGOOEOOOEOSUOOOOUOUEOEOUOHOOODEOSUSOEOCODODEONDOGE 
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WHAT AND WHERE TO BUY 


Equipment, Apparatus and Sup 


with Names of Manufacturers and Distributors 


plies Advertised in this Issue 


Readers interested in any articles not listed in these pages are cordially invited to inform us of 
their wants and every effort will be made to put them in touch with the proper manufacturers. 


ELECTRICAL WORLD, Readers’ Service Department, 10th Ave. & 36th St., N. Y. C. 


Air Compressors 
Allis-Chalmers Mig. Co 
General Electric 
Ingersoll-Rand Co. 
Westinghouse Blec. Mfg.Co 


Air Ejectors 
Elliott Co. 


Air Washers + 5 
Carrier Air Conditioning Co. 


Air Washing & Conditioning 
Apparatus 
American Blower Co. 


Alternators 
Burke Elec. Co. 


Anchors, Guy 
Hubbard & Co. 


Armatere Repair Machy. 
Electric Service Supplies Co 


Bars, Reinforced 
Pacific Coast Steel Co. 


Batteries, Dry | 
Western Electric Co. 


Battery Charging Apparatus 
Cutler-Hammer Mfg. Co 
General Electric Co. 
Westinghouse Electric & 

Mfg. Co. 


Blowers 

Allis Co., Louis 
American Blower Co. 
Buffalo Forge Co. 


Blowers, Steam Driven 
Terry Steam Turbine Co. 


Boiler Feed Pumps 
LeCourtenay Co, 


Boiler Room Instrumente 
(See Instruments) 


Steam 
Connelly Boiler Co., D 


Water Tube 

Babcock & Wilcox Co. 
Bigelow Co. 

Connelly Boiler Co., D. 
Wickes Boiler Co. 


Bolts, Expansion 
Hubbard & Co. 


Bond Testers 
Roller-Smith Co. 


Books, Technical 
McGraw-Hill Book Co,, Inc. 


Roosters 

Allis-Chalmers Mfg. Co. 
General Electric Co. 
Ridgway Dynamo & Eng 
Co 
Westinghouse Electric & 
Mfg. Co. 


Boxes 

Fuse 

G & W Elec. Spec. Co. 
General Electric Co. 
Metropolitan Device Corp. 
Schweitzer & Conrad, Inc. 
Westinghouse Electric & 
Mfg. Co. 

Junction and Outlet 

Chicago Fuse Mfg. Co. 

G & W Elec. Spec. Co. 
General Electric Co. 
National Metal Molding Co. 
Westinghouse 
Mfg. Co. 


Electric &| 


Meter and Service 

Geyeral Electric Co. 
Metropolitan Device Corp. 
Westinghouse Elec. Mfg. Co. 
Subway 

Johns-Pratt Co. 

Switch 

Hart & Hegeman Mfg. Co. 
Johns-Pratt Co. 


Brackets and Pins, Metal 
Hubbard & Co. 
Pittsburgh Transformer Co. | 


Brushes, Dynamic & Carbon 
Corliss Carbon Co 
Jeandron, W. 

Morganite Brush Co. 
National Carbon Co. 


Buckets, Clamshell, Exca- 
vating and Grab 


Hayward Co. 


Buildings, Steel 
Delta-Star Elec. Co. 
Milliken Bros. Mfg, Co. 


Bus Bars 
Copper 
American Brass Co. 


Bus Bar Supports 

Delta Star Electric Co. 
Electric Power Equip. Corp. 
Electrical ae & 
Mach. : 
General Blectrié Co. 
Railway & Industrial Eng. 
C 


Schweitzer & Conrad, Ine 
Westinghouse Elec, Mfg, Co. 


Bushings 
National Meta! Molding Co. 


Cable (See Wires & Cables) 


Cable Machinery 
American Ins. Machy. Co. 
New England Butt Co, 


Cable Racks, End Bells and 
Accessories 

Elec. Engineers Equip. .Co, 
G & W Elec. Spec. Co: 
Hubbard & Co. , 
Metropolitan Device Corp. 


Chains 


Silent Power Transmission 
Morse Chain Co, 


Circuit Breakers 

General Electric Co 
Roller-Smith Co. 
Schweitzer & Conrad, Inc. 
Sundh Electric Co. 
Westinghouse Elec. Mfg. Co. 


Clamps, 

Ground Connection 

General Electric Co. 
Johnson, Jr., T. 

en Elec. Mfg. Co. 


frubbard & Co. 


Cleats 

Blake Signal & Mfg. Co. 
Electrical Development & 
Mach. Co. 

Imperial Porcelain Wks. 
Thomas & Sons Co., R. 


Clips 
Cable 
Hubbard & Co. 
Clutches 
Magnetic 
Cutler-Hammer Mfg. Co. 


Coal ané Ash Handling Ma- 
chinery 

— Engineering 
or 

Fuller-Lehigh Co. 

Hayward Co, 


Coil Winding Tools 
Elec. Service Supplies Co. 


Coils, Armature, Field and 
Magnet 

Coto-Coil Co. 

Dudlo Mfg. Co, 

General Electric Co. 

I. R. Nelson Co. 


| Coils, Choke 


Delta Star Elec. Co. 
General Electric Co. 
Hi-Voltage Equip. Co. 
Railway & Industrial Eng. 
Co. 

Schweitzer & Conrad, Inc. 
or Elec. 

0. 


Commutators 
Cameron Elec. Mfg. Co. 


Condensation Products 
Bakelite Corporation 
Condensite Co. of America 
General Bakelite Co. 
Redmano? Chem. Prod. Co. 


Condensers 


Steam 

Allis-Chalmers Mfg. Co. 
Elliott Co 

General Electric Co. 
Westinghouse Elec. 
Co. 


& Mfg. 


Condensers, Rotar, Jet 
Manistee Iron Works 


Conduic Fittings 
Chicago Fuse Mfg. Co. 
Hart & Hegeman Mfg. Co. 


Conduit 

Interior 

American Circular Loom 
Company 

National Metal Molding Co. 


Connectors and Terminals 
Electric Power Equip. Corp. 
General Electric Co. 
Sherman Mfg. Co., H. B. 
jena Elec. & Mfg. 

0. 


Construction Engineering 
(See Directory of Engi- 
neers) 


Contact Rail Material | 
Electric Service Supplies Co. 


Contracting Engineers 
George Construction Co. 


Controllers 

Electric Automatic 
Monitor Controller Co. 
Ward Leonard Electric Co. 
Motor 

Cutler-Hammer Mfg. Co. 
General Electric Co. 
Sundh Electric Co. 


Westinghouse Elec. & Mfg. 
Co. 
Cooling Ponds, Spray 


Spray Engineering Co. 


Cord 


Arc Lamp 
Samson Cordage Works 


Flexible 
a Rubber & Ins. Wire 
oO. 


Trolley 
Samson Cordage Co. 


& Mfg. 


Couplings, Flexible 
Bartlett Hayward, Co, 
Smith & Serrell 


Couplings, Rigid Shaft 
Smith & Serrell 


Crane Motors 
Genera! Electric Co. 


Westinghouse Elec, & Mfg. ; 


Co. 


Cranes 

Traveting 

Maris Bros. 

Northern Eng’g Works 


Cross Arms 
Hubbard & Co. 
Railway & Industrial Eng. 


Co. 
Thomas & Sons Co., R, 
Western Electric Co. 


Cutouts 

Chicago Fuse Mfg. Co. 

G & W Elec. Spec. Co. 

General Electric. Co. 

Hart & Hegeman Mig. Co. 

Johns-Pratt Co. 

Metropolitan Device Corp. 

Schweitzer & Conrad, Inc. 

7 nnenenen Elec. & Mfg. 
0. 


Deaerators 
Elliott Co. 


Drills 

Brick 

Hubbard .& Co. 
Rock 
Ingersoll-Rand Co. 


Electromagnets 
Coto-Coil Co., The 


Elevators, Coal 
Gifford-Wood Co. 


Engineers, Consulting and 
Contracting 
(See Directory of Engi- 
neers) 

George Construction Co. 


Engineering Building & 
Equipment 
Austin Co. 


Engines 
Diesel — 
Busch-Sulzer 
Eng. Co. 
Lombard Governor Co. 
Internal Combustion 
Allis-Chalmers Mfg. Co, 
Sterling Engine Co. 


Bros. Diesel 


Oil 
Busch-Sulzer Bros. Diesel 
Eng. Co 


Ingersoll-Rand Co 
Lombard Governor Co. 
Steam 

Allis-Chalmers Mfg. Co. 
Ridgway Dynamo & Eng. 
Co. 


Excavating Machinery, 
Motor Driven 
Hayward Co. 


Experimental Apparatus 
Biddle, James G. 
Leeds & Northrup Co, 





Fan Motors 

Century Electric Co. 

Colonial Fan & Motor Co 

Diehl Mfg. Co. 

General Electric Co. 

Peerless Electric Co. 

Robbins & Myers Co. 

Western Electric Co. 

ene Elec. & Mfg 
0. 


Fans (Exhaust and Ven- 
tilating) 
Allis Co., Louis 
American Blower Co. 
Buffalo Forge Co 
Century Electric Co. 
Diehl Mfg. Co. 
General Electric Co. 
Kimble Elec. Co. 
Robbins & Myers Co. 
een Elec, & Mfg 
0. 


Fans, Turbine Driven 
Terry Steam Turbine Co. 


Fence, Woven Wire 
Cyclone Fence Co. 


Fibre (See Insulating Ma- 
terial) 


Financial 
Coal & Iron National Bank 
Electric Bond & Share Co. 


Fire Brick 
Celite Products Co. 


Furnaces 
Electric 
Detroit Electric Furnace Co 
Electric Furnace -Constr 


Co. 

Pittsburgh Elec. 
Corp. 
Pulverized Fuel 
Combustion Engr. Co. 
Fuller-Lehigh Co. 


Furnace 


Fuse Plugs 
Delta-Star Electric Co. 
Hart & Hegeman Mfg. Co. 


Fuses 

Cartridge, Non-Refillable 
Johns-Pratt Co. 
Cartridge, Refillable 
Johns-Pratt Co. 

High Tension 

Delta-Star Electric Co. 
Elec. Engineers Equip. Co 
Johns-Pratt Co. 
Schweitzer & Conrad, Inc 
Refillable 

Bussmann Mfg. Co. 

Chicago Fuse Mfg. Co 
Renewable 

Westinghouse Electric & 
Mfg. Co. 

Standard 


Bussmann Mfg. Co. 

Chicago Fuse Mfg. Co 
Electrical Development & 
Mach. Co. 

Metropolitan Device Cor! 
Western Electric Co. 

Westinghouse E. & M. Co. 


uauges. Recording 
Bristol] Co., The 
Foxboro Co., The 


Gearing, Silent Flexible 
Morse Chain Co. 


Gears 

Diamond State Fibre Co 

General Electric Co. re 

ee Elec. & Mfs 
oO, 
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To manufacturers of motor-equipped machines: 


To the ultimate users of your machines the motors with which 
they are equipped are part of the machine itself. In their 
minds, failure of the motor means failure of your machine. 


Therefore, it is just as important for you to know that the motors 

ousupply as standard equipmentwith your machines are properly 
built, as for you to know that your machines themselves are 
correctly constructed. 


When you use Wagner,Quality Fractional Horsepower Motors, 
you can be sure that the finest quality of materials, the best man- 


ufacturing facilities and the utmost care and attention by highly 
skilled labor are applied in the fashioning, inspection, assembly, 
finishing and testing of every part. ; 


It is the purpose of these advertisements to show you briefly a 
few of the interesting and significant details in the production 
of Wagner,Quality Fractional Horsepower Motors. Permit us 
to lay emphasis on the fact that each operation featured in these 
advertisements (and many others equally important) is a part of 
the regular routine in the Wagner plant, and as such contrib- 
utes its measure of value to Wagner,Quality Motor users and 
to the steadfast maintenance of Wagner,Quality traditions. 


A powerful hydraulic plunger presses 


the rotor laminations together 


eaten tele 


Wagner.Quality:::. Moters 


61-5420-29 
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Generating Sets, Motor 
Burke Electric Co. 
General Electric Co. 
‘penebou Elec. & Mfg. 
0. 


Generaturs 
Burke Elec. Co. 
Electric Specialty Co. 


Generators, Coolers 
American Blower Co. , 
Carrier Air Conditioning Co, 


Grease Extractors 
Elliott Company 


Ground Clamps 
Johnson, Jr., T ' 
Sherman Mfg. Co., 


gq. B. 


Grounds, Ete. | 
Paragon Electric Co. 
Copper Clad Steel Co. 


Hair Dryers 
Shelton Elec. Co, 


Hangers 


Cable 
Hubbard & Co. 


Heaters 
Industrial 
Cutler-Hammer Mfg. Co. 


Heating Devices 
Cutler-Hammer Mfg. Co. 
Western Electric Co. 
Westinghouse Elec. & Mfg. 
Co. 


Heating and Ventilating Sys- 
tems 
American Blower Co. 


Hoists 


Steam and Electrical 
Allis-Chalmers Mfg. Co. 


Indicators, Speed 
(See Tachometers) 
Biddle, James G 


Inspection and Tests 
Electrical Testing Labora- 
tories 


Instrument Test Switches 
Electrical Development & 
Mach. Co. 


Instrument Transformers 
General Electric Co. 
Roller-Smith Co. 

a Elec. & Mfg. 


{Instruments 


Boiler Room 

Cutler-Hammer Mfg. Co. 

Foxboro Co, 

General Electric Co. 

Spray Engineering Co. 

ow Elec. & Mfg. 
oO. 


Graphic 

Biddle, James G. 

Bristol Co., The 

General Electric Co. 
Westinghouse Elec. & Mfg. 


0. 
Zernickow, O. 
Indicating 
Foxboro Co 
General Electric Co. 
Roller-Smith Co. 
Wagner Electric Corp. 
yeenans Elec. & Mfg. 
oO. 


Integrating 
Riddle, James G. 
Duncan Elec. Mfg. Co. 


General Electric Co. 
Sewickley Elec. Mfg. Co. 
Westinghouse Elec. & Mfg. 
Co. 


Scientific ard Testing 
Service 
Biddle, James G. 
General Electric Co 
Leeds & Northrup Co. 
Metropolitan Device 
Roller-Smith Co 
nee Elec. & Mfg. 
0. 


Corp. 


Insulating Machinery 
American Ins. Machinery 


Co. 
New England Butt Co 


| 
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Insulating Material 


Cement 
Condensite Co. of America 
Redmanol Chem. Prod. Co. 


Composition, Cloth and 
Paper 
Irvington Varnish & Ins. Co. 


Compounds, Paints and 
Varnishes 

Garfield Mfg. Co. 

General Electric Co. 

Irvington Varnish & Ins. Co. 

Packard Electric Co. 

Redmanol Chem. Prod. Co. 

ams Elec. & Mfg. 
oO. 


Fibre 

Continental Fibre Co. 
Diamond State Fibre Co. 

Wilmington Fibre Spec. Co 
Laminated Phenolic ‘Con- 
densation Products 
Continental Fibre Co. 
Diamond State Fibre Co. 
Westinghouse Elec. & Mfg. 
Co. 

Lava 

American Lava Co. 

Steward Mfg. Co., D. M. 
Mica 

Munsell & Co., Eugene 


Molded 

Bakelite Corporation 
Belden Mfg. Co. 
Condensite Co. of America 
Cutler-Hammer Mfg. Co. 
General Bakelite Co. 
Garfield Mfg. Co 
Redmanol Chem. Prod. Co. 
Paper 

Diamond State Fibre Co 
Irvington Varnish & Ins. Co. 
Silk 

Irvington Varnish & Ins. Co 
Ryle & Co.. Wm. 


Slate 
Portland-Monson Slate Co. 


Tape &€ Webbing 

General Electric Co. 

Okonite Co., The 

Packard Electric Co. 

enone Elec. & Mfg. 
o. 


War Paper 
Candy Company, Inc. 


Insulation, Electric 
Bakelite Corporation 
Condensite Co. of America 
General Bakelite Co. 
Redmanol Chem. Prod. Co 


Insulator Pins 
Hubbard & Co. 
Thomas & Sons Co., R. 


Insulator Tester & Fault 
Finder 
Johnson,Jr., T. F. 


Insulators 


Glass 

Hemingray Glass Co. 
Lapp Insulator Co., Inc. 
Locke Insulator Corp 


Porcelain, Composition 
Imperial Porcelain Works 
Jefiery-Dewitt Ins. Co. 
Lapp Insulator Co., Inc. 
Locke Insulator Corp. 
Ohio Brass Co. 

Thomas & Sons Co., R. 
Westinghouse Elec. & Mfg. 
Co. 

Post Type 

Delta Star Blectric Co. 
Electrical Development & 
Mach. Co. 


Insulator Tester & Fault 
Finder 
Johnson, Jr., T. F. 


Irons 
Cutler-Hammer Mfg. Co. 


Jacks, Pole Pulling and 
Straightening 

hr ~*eaenunane Elec, & Mfg. 
oO. 


Laboratories 
Electrical Testing Labora- 
tories 


Laminated. Phenolic 
Condensation Products 
Bakelite Corporation 
Condensite Co. of America 
General Bakelite Co. 
Redmanol Chem. Prod. Co. 





Lamps 

Arc 

General Electric Co. 

Westinghouse Elec. & Mfg. 
O. 

Incandescent 

Consolidated Elec. 
Co. 

General Electric Co. 

Western Electric Co. 

Miniature 

General Electric Co. 


Lamp. 


Lightning Arresters 
Delta Star Elec. Co. 
Electric Power Equip. Corp. 


Elee. Service Supplies Co. 
tent Engineers Equip. 
0 


Electro Service Co. 
General Electric Co 
Hi-Voltage Equipment Co. 
Hubbard & Co. 

Railway & Indus. Engr. Co. 
Schweitzer & Conrad, Ince. 
Shaw, Henry M. 
Westinghouse Elec. & Mfg. 

‘oO. 


Line Material 
Anderson Mfg. Co., 
J. M 


Archbold-Brady Co. 

G & W Elec. Spec. Co. 

Electrie Service Sup. Co. 

General Electric Co. 

Hubbard & Co. 

Johnson, Jr., T. F. 

ane Elec. & Mfg. 
0. 


A. & 


Loaders, Coal 
Gifford-Wood Co. 


Lugs 
Sherman Mfg. Co., H. B. 


Machines 


Armature Notching 
Ferracute Machine Co. 


Magnets 

Coto-Ceil Co. 
Cutler-Aammer Mfg. Co. 
Dudlo Mfg. Co. 

Nelson Co., I. R. 


Lifting 


Magnets 
Hammer Mfg. Co. 


Cutler- 


Manganin 
Baker & Co., Ine. 


Meter Testers 

General Electric Co. 

Johns-Pratt Co. 

—e Elec. & Mfg. 
0. 


Meters, Electric and Flow 
(See Instruments, Electric 
& Boiler Room) 


Mining eenery 
Allis-Chalmers fg. Co. 


Molded Insulation (See In- 
sulation, Molded) 
Wesche Electric Co., B. A. 


Molded Parts 
Condensite Co. of America 
Redmanol Chem. Prod. Co, 


Molding Materials 

Bakelite Corporation 
Condensite Co. of America 
General Bakelite Co. 
Redmanol Chem. Prod. Co 


Molding, Metal 
National Metal Molding Co. 


Motor Generator Sets 
Hanson & Van Winkle 


Motors ‘ 

Allis Co., Louis 
Allis-Chalmers Mfg. Co 
Baldor Electric Co. 
Burke Elec. Co. 
Century Electric Co. 
Colonial Fan & Motor Co 
Crocker-Wheeler Co. 
Diehl Mfg. Co 

Electric Specialty Co. 
Electro-Dynamic Co. 
General Llectric Co. 


Gregory Electric Co. 
Imperial Elec. Co. 

Kimble Electric Co. 

Master Electric Co. 
Peerless Electric Co. 
Reliance Elec. & Eng. Co. 
Ridgway Dynamo & Eng. 


oO 

Robbins & Myers Co. 
Star Elec. Motor Co. 
Sturtevant Co., B. F. 
Triumph Electric Co. 
Wagner Electric Corp. 
Western Electric Co. 
Westinghouse Elec. & Mfg. 
Woods Mach. Co., S. A. 


Nozzles, Spray 
Spray Engineering Co. 


Oil Engines (See Engines) 


Oil Pressure Governors 
Lombard Governor Co. 


oil 

Fuel 

Empire Refineries, Inc. 
Lubricating 

Empire Refineries, Inc. 


Packing 

General Electric Co. 

Veomnanense Elec. & Mfa. 
0. 


Panel Roards 

General Electric Co. 

ene Elec. & Mfg 
Do. 


Panels, Switchboard 
Allis-Chalmers Mfg. Co 
General Elec. Co. 
— Elec. & Mfg 

o. 


Pavement Breakers 
Pneumatic 
Ingersoll-Rand Co. 


Photometric Sppecetne 
Leeds & Northrup Co. 


Pipe Coils 
Superheater Co. 


Pipe Frame Fittings, 
trica 
Schweitzer & Conrad, Inc. 


Elec- 


Pipe 
Riveted Steet 
Riter-Conley Co. 


Platinum 
Baker & Co., Ine. 


Plugs 
Cutler-Hammer Mfg. Co 
National Metal Molding Co 


Plugs, Attachment 
Cutler-Hammer Mfg. Co 
General Elec. Co. 

Hart & Hegeman Mfg. Co. 
re Elec. & Mfg. 

20, 


Pole Line Hardware 
Electric Service Sup. Co. 
Hubbard & Co. 

Western Electric Co. 


Poles, Reinforcing of 
Hubbard & Co. 


Poles 

Iron 

Archbold-Brady Co. 

Steel 

Bates Exp. Steel Truss Co 
Milliken Bros. Mfg. Co. 


Pacific Coast Steel Co. 
Riter-Conley Co. 
Wood 

Bell Lumber Co. 
Northern Pole 
Co. 

Page & Hill Co. 
Partridge Lumber Co., T. M. 
Western Elec. Co. 


& Lumber 


Porcelain (See Insulating 
— China and Porce- 
ain 
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Potentiometers 

Biddle, James G. 

Leeds & Northrup Co. 

Vigatingirouse Elec. & Mfg 
oO. 


Pyent D 

ectrical Development 

Mach. Co. ” . 
G & W Elec. Spec. Co. 
Okonite Co., The 


Pots, Melting 
Cutler-Hammer Mfg. Co. 


Power Pumps 
LeCourtenay Co. 


Presses, Cutting 
Ferracute Machine Co. 


Projectors, Floodlights 
Electric Service Supplies Co. 


Ruetentive Devices 

ectric Power Equip. 

General Electric €o.. = 
Metropolitan Device Corp. 
ew & Industrial Eng 
JO. 

Roller-Smith Co. 
Schweitzer & Conrad, Inc 
"tnehouss Elec. & Mfg 


Pulverized Fuel 

Combustion 
Corp. 

Fuller-Lehigh Co. 


Equipment 
Engineering 


Pumping Systems, Airshaft 
Ingersoll-Rand Co. 


Pumps 

Boiler Feed 
Ingersoll-Rand Co. 
Centrifugal 
Allis-Chalmers Mfg. Co. 
Buffalo Forge Co. 
Ingersoll-Rand Co. 
LeCourtenay Co. 
Manistee Iron Works 
Terry Steam Turbine Co. 


Power 
LeCourtenay Co. 


Reciprocating 
Allis-Chalmers Mfg. Co. 
Terry Steam Turbine Co. 


Pyrometers 
Bristol Co., The 
Leeds & Northrup Co. 


Radio Apparatus 

General Electric Co. 

General Radio Co. 

Johns-Pratt Co. 

Roller-Smith Co. 

rmenaee Elec. & Mfg. 
Oo. 


Rail Bonds 
American Steel & Wire Co 
Ohio Brass Co. 


Ranges 
Westinghouse Blec. & Miz 
0. 


Rectifiers 

General Electric Co. 

enemas Elec. & Mfg 
o. 


Regulators, Motor Speed 
Monitor Controller Co. 


Repairing (See Searchlight 
Section) J 
Albertson & Co.. W. N. 
Bonstead Elec. & Mfg. Co 
Commonwealth Edison Co 

I. R. Nelson Co. 


Resistance Units 

Cutler-Hammer Mfg. Co j 
General Electric Co. ; 
Industrial Controller Co 

Railway & Industrial Ens. 


Co. : 
Westinghouse Elec. & Mfg. S 
Co. t 
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Rheostats 

Biddle, James G. 

Cutler-Hammer Mfg. Co. 

General Electric Co. 

Sundh Electric Co. 

Wesenenenes Elec. & Mfg. 
0. 


Miscellaneous 

Ward Leonard Elec. Co. 
Motor Speeed Regulating 
Ward Leonard Elec. Co. 


Starting and Controltin 
Ward Lonard Elec. Co. 


Rivets, Brass, Copper & 
Bronze 
Rome Brass & Copper Co. 


Rods 


Brass, Copper and Bronze 
American Brass Co. 
Rome Brass & Copper Co. 


Rolls 
Brass, Copper and Bronze 
Rome Brass & Copper Co. 


Rosettes 
Hart & Hegeman Mfg. Co. 
National Metal Molding Co. 


Screws, Machine 
Reed & Prince Mfg. Co. 


Searchlights 

General Electric Co 

eee Elec. & Mfg. 
0. 


Second-Hand Apparatus 
(See Searchlight Section) 
Archer & Baldwin 

Baldwin Co., H. P. 

Belyea Co., Ine. 

Brenholts, Roy 

Davis, J. F. 

Duquesne Elec. & Mfg. Co. 
Gregory Electric Co. 

Hall & Co., Stephen 

Independent Elec. Mach. Co. 

Kansas City Power & Light 


Co. 

Klein & Co., Nathan 
Land, L. J. 

MacGovern & Co. 
Markman Engr. Co. 
Miller-Owen Electric Co. 
Nashville Industrial Corp. 
Nussbaum Co., V. M. 
Ross Power Equip. Co. 
Tiffany Electric Co. 
Wickes Mchy. Co. 


Separators 

Magnetic 
Cutler-Hammer Mfg. Co. 
oul 

Elliott Co. 

Steam 

Elliott Co. 


Sheets 

Brass, Copper and Bronze 
American Brass Co. 

Rome Brass & Copper Co. 
Electrical 

American Sheet & Tin Plate 
Co 

Trumbull Steel Co 
Wheeling Steel Products Co 
Metal : 
American Sheet & Tin Plate 
Co. 


Signals 


Industrial 
Cory & Son, Inc., Chas. 


Silent Chain Drives 
Morse Chain Co. 


Slate 
Portland-Monson Slate Co. 


Sockets and Receptacles 
Cutler-Hammer Mfg. Co. 
General Electric Co 
Hart & Hegeman Mfg. Co. 
National Metal Molding Co. 
— Elec. & Mfg. 

0. 


Soldering Flux 
Blake Signal & Mfg. Co. 


Soldering Irons 


Cutler-Hammer Mfg. Co. 
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Solenoids (See Coils, Arma- 
tures, Field and Magnet) 


Spray Nozzles 
uffalo Forge Co. 


Speed Reducers 
Ganschow Co., Wm. 


Springs 
American Steel & Wire Co. 


Sprockets, Silent Chain 
orse Chain Co. 


Staples 
American Steel & Wire Co. 
Blake Signal & Mfg. Co. 


Starters, Motor, Electric 
Cutler-Hammer Mfg. Co, 
General Electric Co. 
Monitor Controller Co. 
Sundh Electric Co. 

Ward Leonard Elec. Co. 
"a neneae Elec. & Mfg. 
‘oO. 


Steam Condensors 
Ingersoll-Rand Co. 


Steam Specialties 
Power Specialty Co. 


Stokers 

American Engr. Co. 

Babcock & Wilcox Co. 

Combustion Engr. Corp. 

General Electric Co. 

Riley Stoker Co., Sanford 

ee Elec. & Mfg. 
o. 


Mechanical 
American Engr. Co. 
Combustion Engr. Corp. 


Pulverized Coal 
Fuller-Lehigh Co. 


Stoves (See Ranges) 


Strainers 
Oil 
Elliott Co. 
Water 
Elliott Co. 


Structural Steel 
Milliken Bros. Mfg. Co. 
Pacific Coast Steel Co. 


Sub-Stations, Outdoor 

Delta Star Elec. Co. 

Electric Power Equip. Corp. 

Elec’| Engineers Equip. Co 

General Electric Co. 

— & Industrial Eng. 
0 

Schweitzer & Conrad, Inc. 

ae Elec. & Mfg. 
oO. 


Superheaters, Steam 
Babcock & Wilcox Co. 
Superheater Co. 


Supplies (Electric Railway) 

General Electric Co. 

Ohio Brass Co. 

Western Electric Co. 

— Elec. & Mfg. 
Oo. 


Switchboard Supplies 
Electric Power Equip. Corp. 
General Electric Co. 
Westinghouse Elec, & Mfg 
Co. 


Switchboards 

Allis-Chalmers Mfg. Co. 
Anderson Mfg. Co., A. 
J. M. 

General Electric Co. 

Wagner Electric Corp. 

Western Electric Co. 

aw Elec. & Mfg. 
0. 


Switches 


Air Break and Pole Top 
Delta-Star Elec, Co. 
Electric Power Equip. Corp. 


Elec’! Engineers Equip, Co. | 


General Electric Co. 


Hi-Voltage Equip. Co. 
Railway & Industrial Engr. 


gun it & Conrad, Inc 
chweitzer p " 
Westinghouse Elec. & Mfg. 
Co. 

Disconnecting 
Apiyseee Mfg. Co., 


J. M. 

Delta Star Elec. Co. 
Electric Power Equip. Corp. 
Elee’l Engineers Equip. Co. 
Electrical Development & 
Mach. Co. 

General Electric Co. 
Hubbard & Co. 

Johnson, Jr., T. F. 
Schweitzer & Conrad, Inc. 
Trumbull Electric Mfg. Co. 


Co. 
Westinghouse E. & M. Co. 


Float 

Cutler-Hammer Mfg. Co. 
Electric Service Supplies Co. 
General Electric Co. 
Hubbard & Co. 

Ohio Brass Co. 

Sundh Electric Co. 
Western Electric Co. 
Westinghouse Elec. & Mfg. 


Fuse 

General Electric Co. 
Metropolitan Device Corp. 
Schweitzer & Conrad, Inc. 


Theatre Dimmers 
Cutler-Hammer Mfg, Co. 
General Electric Co. 
Vigetinghouse Elec. & Mfg. 

0. 


a ¢@ Thermometers 


Bristol Co., The 
Foxboro Co., The 


Toaster 


Vigatinehouse Elec. & Mfg. 


Tools 

Construction 

Oshkosh Mfg. Co. 

Cutter 

Koch Co., Paul W. 
Pneumatic 
Ingersoll-Rand Co. 
Portable Elec. 

Leffel & Sons Co., James 


Tools, ‘Linemen’s (See Line- 
men’) Supplies & Tools) 


Westinghouse Elec. & Mfg. | Towers, 


Co. 

Knife 

General Electric Co. 

Trumbull Elec. Mfg, Co. 

Westinghouse Elec. & Mfg. 
Co. 

Oil 

General Electric Co. 

—_ Elec. & Mfg. 
0. 


Remote Control 
Anderson Mfg. Co., 
J. M 


Cutler-Hammer Mfg. Co. 

General Electric Co. 

Monitor Controller Co. 

Payne Dean, Ltd. 

Sundh Electric Co. 

—— Elec. & Mfg. 
0. 


Safety Enclosed 

General Electric Co. 

Johns-Pratt Co. 

Trumbull Elec, Mfg. Co. 

—_ Elec. & Mfg. 
oO. 


Series 

General] Electric Co. 

a neneeee Elec. & Mfg 
o. 


Snap and Push Button 
Cutler-Hammer Mfg. Co. 
G & W Elec. Spec. Co. 
General Electric Co 
Hart & Hegeman Mfg. Co 
Western Electric Co. 
oe Elec. & Mfg 
0. 


Time 
Anderson Mfg. Co., A & 
J.M 


General Electric Co. 

Paragon Electric Co. 

a Elec. & Mfg. 
0. 


Synchroscopes 

Roller-Smith Co. 

General Electric Co. 

Schweitzer & Conrad, Inc. 

eo Elec. & Mfg. 
0. 


Tachometers 
Biddle, James G, 
Bristol Co., The 
Foxboro Co., The 
Zernickow, O 


ranks 
Riter-Conley Co. 


‘elephones 
Western Electric Co. 


Testing Apparatus 
American Transformer Co. 
Biddle, James G. 
General Electric Co. 
Leeds & Northrup Co. 
Roller-Smith Co. 
—— Elec, & Mfg. 
0. 


| Testing Laboratories 
Electrical Testing Labora- 
tories 


Radio 

Milliken Bros. Mfg. Co. 
Pacific Coast Steel Co. 
Riter-Conley Co. 


Transmission 
Archbold-Brady Co. 

Bates Exp. Steel Truss Co. 
Milliken Bros. Mfg. Co. 
Pacific Coast Steel Co. 
Riter-Conley Co. 


aye Transformers 


Allis-Chalmers Mfg. Co. 
American Transformer Co. 
General Electric Co 
Kuhlman Electric Co. 
Moloney Elec. Co. 
Packard Electric Co. 
Pittsburgh Transformer Co. 
Wagner Electric Corp. 
by -aceanaaaa Elec. & Mfg. 
0. 


Instrument 
Roller-Smith Co. 


Transformers, Bell Ringing 
General Electric Co. 
Metropolitan Device Corp. 
Packard Electric Co. 
anes Elec. & Mfg. 

oO. 


Transmission, Silent Chain 
Morse Chain Co. 


Tubes 

Brass, Copper and Bronze 
American Brass Co 
Rome Brass & Copper Co. 


Turbines 


Hydraulic 
Allis-Chalmers Mfg. Co. 
Smith Co., 8. Morgan 


Steam 

Allis-Chalmers Mfg. Co. 

General Electric Co. 

Kerr Turbine Co. 

ew Dynamo & Eng. 
o 


Terry Steam Turbine Co. 
— Elec. & Mfg. 
0. 


Turbo-Generators 

General Electric Co. 

Terry Steam Turbine Co. 

— Elec. & Mfg. 
oO. 


Units, Resistor 
Ward Leonard Elec. Co. 


Valves 
Blow-0ff 
Elliott Co. 


Steam 
Ohio Brass Ce, 


Vibrators 
Shelton Elec, Co. 


Washers 
Mass. Machine Shop 
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Washing Machines 
Western Electric Co. 


Water Heaters 
Aetna Elec. Appliance Co. 


‘Water Wheels. Impulse Tur- 


nes 
Allis-Chalmers Mfg. Co. 
Leffel & Sons Ge.” Dames 


Water Wheel Governors 
Lombard Governor Co. 
Woodward Governor Co. 


Wattmeters, Watt-Hour Me- 
ters (See Instruments) 


Welder 

Portable 

Ohio Brass Co. 
Rail Joint 
Ohio Brass Co. 


Welders, Are 
General Electric Co, 


Westinghouse Elec. & Mfg 
0. 


Welding Apparat 
Ohio Brass Co. We 


Welding Machines 

General Electric Co. 

mehouse Elec. & Mfg. 
0. 


Winding Machin 
Coto Coil Co. rea 


New £ngland Butt Co. 


Wires and Cables 

Asbestos Covered 

Rockbestos Prod. Corp. 

Auto 

Indiana Rubber & Ins. 
Wire Co. 

Bare Copper 

American Brass Co. 

Agatioen Ins. Wire & Cuble 
Oo. 


American Steel & Wire Co 
Anaconda Copper Mining 


0. 
lilinois Wire & Cable Co. 


Copper Clad 


Standard Underground Ca- 
ble Co. 


Copperweld 
Copper Clad Steel Co. 


Magnet 

American Enameled Magnet 
Wire Co. 

Belden Mfg. Co. 

Dudlo Mfg. Co. 
Rockbestos Prod. Corp. 
Roebling Sons Co., J. A. 
Western Electric Co. 

Magnet (Enameled) 
Belden Mfg. Co, 

Dudlo Mfg. Co. 

Resistance 

Hope Webbing Co. 

Rubber Covered 

and Weatherprooj 
American Ins. Wire & Cable 
Belden Mfg. Co. 

Illinois Wire & Cable Co 
Indiana Rub. & Ins. Wire 


Co. 
Kerite Ins. Wire & Cable Co 
Okonite Co., The 
Packard Electric Co. 
Roebling’s Sons Co., J. A 
— Ins. Wire & Cable 


o. 
Simplex Wire & Cable Co 
Western Electric Co. 


Steel 
American Steel & Wire Co 


Underground (Cable) / 
Kerite Ins. Wire & Cable Co 
Roebling’s Sons Co., J. & 
Standard Underground C# 
ble Co. 

Western Electric Co. 


Varnished Cambric 
Okonite Co., The 


Wireless Apparatus 
General Electric Co. 
— Elec. & Mfs. 


X-Ray Apparatus 
Apdereon Mfg. Co. 4 * 


. i 
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Cumulative 
Experience a 






Pe: 


apes ae 


Allis-Chalmers 
Cross Compound 
Engine. Direct 
Connected to an 
Allis-Chalmers 


Generator. 


Allis-Chalmers 
Heavy Duty Corliss Engine S 


With nearly fifty years’ cumulative experience gained in building 
over 6,000,000 horsepower of engines of this class we offer to 
engineers and industrial executives the Allis-Chalmers Heavy Duty 
Corliss Engine as representing the best practices in design and con- 
struction. This type of engine is built in all sizes, single, tandem, or 
cross compound and triple expansion; either for belt or rope drive or 
direct connected to electric generators. The Company maintains a 
large engineering force and is prepared to handle inquiries of every 
nature involving problems in power plant work, and offers its services 
to purchasers of power plant equipment. 





“Tacuaeneeaes Te -CHALMERS é cn a MT) | 4 ALLIS -CHALMERS 
PRODUCTS S° ! re “ge? » PRODUCTS 
E netitest Senay as ns Flour and Saw Mill Machinery 
Steam Engines Jj es ° oe 
” umping Engines-Centrituga 
Cas el <0 Sages 1 MANUFA oh URIN lf lL OMPANY estan team 





Crushing and Cement 


Air Compressors - Air Brakes 
a) MILWAUKEE, WISCONSIN. U.S.A. Sa 
District Offices in All Leading Cities. 
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ALL WIRE MAY LOOK ALIKE 


without being at all alike in service 


OST of the things that determine the quality of wire are 

hidden from the user until, possibly, some trouble develops. 
Of course, the contractor or the wireman can judge the quality 
of the finish of the wire for himself. But the materials, and 
methods of manufacture are not so evident. 


For the manufacture of PARANITE, we buy the best that 
the market affords. Copper wire, a standard material, comes to 
us from the largest mills in the country. Tin from the same 
sources. Though these products are standard, routine tests 
assure that PARANITE wire is always up to the established 
standards. 


PARANITE crude rubber is the best the market affords— 
Eastern plantation smoked sheets. The cotton for braided covers 
is first quality long fibre cotton. The compound goes all the 
way through the braids, and the outer finish is flexible, smooth, 
and dry. 


The quality of these materials is what determines the qual- 
ity of wire, and the PARANITE label is your assurance that 
quality, in every detail, is always “more than code requires.” 


Indiana Rubber & Insulated Wire Co. 


NEW YORK OFFICE 


CHICAGO OFFICE © The Thomas & Betts Co., 
210 So. Desplaines St. Jonesboro, Indiana 63 Vesey St. 


+ PARANITE "=" 
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and Motors 


Another Page of Interest 


Two weeks hence, the advertisement pictured above will be read by 
two and one-quarter million people. It will appear in the Saturday 
Evening Post. 

Again, home owners, storekeepers, office managers and others, will 
have their attention focused on the comfort value, the customer 
attraction value, and the efficiency to be gained from the use of 
R & M Fans. 

Reap the profits of this demand we are creating—use our window display, our mailing 
folders, and identify yourself as an R & M dealer by advertising locally. Our dealers’ 
book outlines your big opportunity. Order these free sales stimulators today, if you 
haven’t done so. 


Note to dealers who have not ordered fans: Get in on this profitable 
hot-weather business. Write our nearest distributor or branch office 
for details, taday. 


THE ROBBINS & MYERS COMPANY 
SPRINGFIELD, OHIO BRANTFORD, ONTARIO 


Branches: New York, 30 Church St., Chicago, 1444 Conway Bldg., Philadelphia, 1418 
Walnut St.; Cleveland, 1239 W. Third St.; St. Louis, 1522 Chemical Bldg.; San 
Francisco, 701 Rialto Bldg.; Cincinnati, 9 BE. Third St.; Buffalo, 827 Ellicott Sq. Bidg.: 
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